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LOI NOI PAU

Pién nang dong mot vai tro hét stc quan trong trong doi séng, cong
nghiép, trong cong cudc xay dung dit nude. Yéu cau vé sir dung dién va thiét
bi dién ngay cang ting trong khi dat nudc ta dang phai d6i mat véi tinh trang
thiéu dién nang. Thi viéc thiét ké cung cap dién dé xay dung mot hé thong
cung cép dién nham phuc vu san xuét va sinh hoat cho mot khu vuc 1a cong
viéc dau tién, bao dam cung cip dién 6n dinh.

Do an cung cap dién 1a su ciing cd vé kién thirc mot cach toan dién. Giap
cho sinh vién nganh dién khi ra trudng c6 k¥ ning tot dé cong tac tai cac nha
may, xi nghiép cong nghiép. Dit nén mong kién thirc khi ra truong va cong
tac.

Sau 4 nam hoc tap tai truong dé hoan thanh khoa hoc, véi su nd luc cia
ban than em di dugc giao 1am dd an tot nghiép. Véi dé tai dugc duyét 1a
“Thiét ké hé thong cung cap dién cho cong ty cé6 phan Gom DPat Viét”,

Noi dung ctia d6 &n bao gom 5 chuong :
Chuong 1: Gidi thiéu ¢ dng ty co phan Gém D 4t Vi ét.
Chuong 2:Cac phuong phap xac d inh phu tai tinh toan.
Chuong 3: Thiét ké mang cao &p cho cong ty
Chuong 4 : Thiét ké mang ha &p cho phan xuéng sy nung

Chuong 5 : Tinh toan bu cong suat cho cong ty



CHUONG 1.

GIOI THIEU CHUNG VE CONG TY CO PHAN GOM
PAT VIET PONG TRIEU - QUANG NINH

1.1  GIOI THIEU CHUNG VE CONG TY

Cong ty C6 Phan Gém bit Viét duoc thanh 1ap 20-5-2008 nam trén dia
ban huyén Bong Triéu, tinh Quang Ninh. L& mét trong nhitng cdng ty c6 quy
moé 16n nhat huyén Pong Triéu, tuy méi duoc thanh lap va vira di vao san
Xuat nhung cong ty c6 doi ngii can bd, cong nhan vién giau kinh nghiém, co
trinh d6 chuy@n moén cao bén canh d6 1a day truyén san xuat hién dai va khép
kin. Hién nay, cong ty di dat duoc nhung thanh qua nhat dinh nhu xay dung
dugc thuong hiéu Gém Dat Viét trén thi truong, san pham dat chat luong
tét... dé dat dugc nhimg thanh cong ban dau do6 1a su ¢ gang hét minh trong
cdng viéc cua ban lanh dao va can bo cong nhan vién toan cong ty.

G6ém Pat Viét 1a cong ty san xuat gach ngoi chat luong cao hang dau
Viét Nam. San pham gach xdy tudng va ngéi lop cao cip duoc san xuét tai
Cong ty cd phan Gach ngoi dp lat Pong Triéu, san pham gach bp 1at Cotto
cao cap duoc san xuat tai Cong ty co phan Gom Dat Viét.

San pham G6ém Pt Viét duoc san xuit bang ngudn dét sét ndi tiéng cla
tinh Quang Ninh, trén day chuyén thiét bi hién dai, cong ngh¢ tién tién cla
Chau Au va d6i ngii can bo cong nhan vién c6 nhiéu nam kinh nghiém trong
linh vuc san xuit gdbm xay dung. San pham cua Cong ty co uy tin trén thi
truong v4i hé thdng phan phdi bao tram khip ca nudc va mot sd nudce trong
khu vue, giap cho Quy khach hang chon lya nhimg san pham phu hop cho
timg loai cong trinh va dem dén su hai 1ong nhat cho ngudi dung khi str dung
Gém Dt Viét.

Hién nay cong ty C6 Phan Gém Pat Viét dang cho ra doi nhiéu san

pham dat sét nung véi nhitng kich thirc khéc nhau:



- Gach 6p lat chdng tham 300 x 300 x 12 mm
- Gach 6p lat chdng tham 400 x 400 x 14 mm
- Gach 6p lat chdng thAm 500x 500 x 14 mm
- Gach p lat chdng thAm 600x 600 x 14 mm
1.2. QUY TRINH SAN XUAT CUA CONG TY
Cong ty cd phan Gém Pét Viét c6 tong dién tich nha xudng & 4500 m?,

bao gdm 4 phan xuong Ion dugc xay dung theo mot quy trinh ¢éng nghiép c6

vi tri nha xuwong kha gan nhau va thuan tién.

Pung vé mat cung cap dién thi viéc thiét ké cap dién phai dam bao su gia

tang phu tai trong twong lai va dap tng theo chi tiéu kinh té ky thuat, phai dé

ra phuong phéap cap dién sao cho khong gay qua tai cho mang dién sau thoi

gian dy kién va ciing khong dé qua du thira dung lwong ma sau nhiéu nim xi

nghiép van khong khai thac hét dung luong cong suat duy trir dan dén lang phi,

khong téi wu vé mat kinh té.

Hé gia cong Hé thong Hé thong Hé thong Hé théng
Tao hinh say trang men nung phan loai
A A
% v N
Pau || Vung || Pau Pau || Trang | Dau Pau || Vung || Pau
vao || say ra Vao nem ra Vao say ra
say say trang trang ||| nung nung
nem nem
Khi hoa
than

Hinh 1-1: Quy trinh cong nghé sdan xudt cdng ty cé phan Gom Pat Viét




Piat duoc nghién nho thanh bot dua vao hé tao hinh, & ddy nhd may dun
va may cat gach hinh dang vién gach duoc hinh thanh. Sau d6 gach duogc
bang tai dua dén hé théng sy, khi sdy xong gach chuyén dén hé thdng trang
men va hé thdng nung nhd cac bang tai gach di chuyén trong 10 sdy va 10
nung nho cac con lan (trong vung nung cao cac con lan dugc lam bang st),
gach tir 10 sdy ra dugc bang tai chuyén dén khau phan loai, trong khi di
chuyén trén bang tai gach s& dugc 1am ngudi va phun 16p chéng tham. Khau
phan loai dugc cong nhan thuc hién thu cong dé chon gach Al, A2, A3, néu
gach khong du tiéu chuan s& duoc dua lai bai dat dé tai san xuat. Khi hda than
c6 nhiém vu cung cap nhiét cho 10 nung, mot phan nhiét thira cua 16 nung sé
quay nguoc lai cap cho 10 say.

Theo quy trinh trang bi dién va quy trinh céng nghé san xuat cua xi
nghiép cdng nghiép thi viéc ngiing cung cip dién s& anh huong dén chat
lugng san pham, gay thiét hai kinh té. Do vay phu tai xi nghiép duoc xép vao
phu tai loai hai. Pé quy trinh san xuat cia xi nghiép dam bao van hanh tét thi
phai bao dam chat luong dién nang va do tin cay cung cip dién cho toan xi
nghiép, cho cac phan xuong trong xi nghiép.

1.4. CO CAU TO CHUC CONG TY CO PHAN GOM PAT VIET

Cong ty
v

Giam doc

P. Giam do6c P. Giam doc

ki thuat kinh doanh

v \ 4 VL
\4 A\ 4 v \ 4
Phong Phan xudng Phong Céc phong ban
k¥ thuat Kinh doanh khac

Hinh 1-2: Co cdu té chirc cia cong ty



1.5. GIOI THIEU VE PHU TAI CUA TOAN CONG TY GOM PAT
VIET
Ngudn dién I tram bién 4p trung gian dién ap 22 kV, c4ch xa céng ty 7 km.

Thoi gian sir dung c6ng suét cuc dai Tma= 6300h.

1

Tilé :1:10000 I
Hinh 1- 3 Mdt bang cong ty cé phan Gom Pat Viét
: Véan phong cong ty
: Khu nha an
: Khu tap thé
: Phan xuong co dién
: Phan xudng khi hoa than

: Phan xuong gia cong tao hinh
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: Phan xudng say nung




Bdang 1.1 Danh sdch phdn xwéng va cdng sudt dat

ST Tén phin xurong Dién t;’ch Cong sudt dat
(m?) ( kW)
1 Van phong cong ty 250 150
2 Khu nha an 150 45
3 | Khunhatap thé 300 150
4 Phan xudng co dién 250 74,5
5 Phan xuong khi hoa than 400 374,7
6 Phan xuong gia cong tao hinh 500 366,63
7 | Phan xudng siy nung 1800
Bdng 1.2 Bang thong ké phu tdi cdc phdn xwéng
] , | Téng cong
STT Tén may 50 | Cong suat sudt
lwgng | (kW) (W)
Phan xwong gia cong tgo hinh
1 | Pong co cap lidu lac M1 1 2,2 2,2
2 | bong co bang tai M2,M4,M6 3 0,55 1,65
3 | Pong co rung M3, M5 2 1,1 2,2
4 | Bong co bang tai M7 1 2,5 25
5 | bong co bang tai M8, M9 3 2 6
6 | Pong co bua nghién 2 90 180
7 | Dbong co rung 4 0,22 0,88
9 | Péng co gau nang M13, M27 1 5,5 11
10 | Bong co bang tai dao gat M29 1 3 3
11 | Bong co bang tai M26 1 1,5 1,5
12 | Pong co cap liéu tay chéo M3, M6, 4 1,5 6




M9, M12

13 | Dong co bang tai M13 1 3 3
14 | Bong co bang tai M1,2,3 3 1,5 45
15 | Bbong co may dun M5 1 75 75
16 | Quat gi6 may dun 2 0,2 0,4
17 | Bong co bom chan khong 1 55 55
18 | Bbong co may trdn 2 30 30
19 | Pong co bom dau md 1 0,55 0,55
20 | Bong co rung phéu cap lidu may tron 1 0,75 0,75
Phdn xwong khi hda than
1 | bong co quat tang ap 2 90 180
2 | Dbong co quat gi6 day 10 2 30 60
3 | Bong co mam thai xi 1 55 55
4 | Pong co bom nudc mém 2 4 8
5 | Pong co bom tuan hoan 3 15 45
6 | Pong co bom tuan hoan 4 18,5 74
7 | Dong co dau thuy hrc 1 2,2 2,2
Phan xwong co dién
1 | May nén khi 4 1,5 6
2 | May phay 1 55 55
3 | Maytién 1 5,5 5,5
4 | May mai 2 dia 1 2,5 2,5
5 | May khoan ban 2 1,5 3
6 | Bom nudc 1 22 22
7 | Bom nu¢c 1 30 30
Phdn xwong say nung
1 | bong co dau vao say 8 0,75 6




2 | DPong co con lan gian nang ha 1 0,37 0,37
3 | Pong co con lian nap tai tang 1,2,3,4 4 0,37 1,48
4 | Bong co gian nang ha 1 1,5 1,5
5 | Dong co con lin 10 sy 52 0,4 20,8
6 | Bong co quat hat 13 7.5 97,5
7 | Pong co quat tuan hoan 26 15 390
8 | Dong co quat gi6 bép dot 13 0,35 4,55
9 | Pong co dau ra say 8 0,75 6

10 | Bdng co con lan gian nang ha 1 0,37 0,37
11 | Pong co con lan d& ta tang 1,2 2 0,37 0,74
12 | Pong co con lan dd ta tang 3 1 0,55 11

13 | Pong co con lan d& ta tang 4 1 0,76 0,76
14 | Pong co vao trang men 2 1 0,37 0,37
15 | Dong co vao trang men 1 1 1,1 1,1
16 | Dong co gian nang ha 1 1,5 15
17 | Pong co nang ha Barie tang 1,2,3 3 0,25 0,75
18 | Pong co nang ha Barie tang 4 1 1.5 1.5
19 | Bong co thanh ldn vao nung 10 0,37 3,7
20 | Bong co day dai nang ha nhan SP 1 1,1 1,1
21 | DBong co néng ha gian bun don 1 4,8 4.8
22 | Bong co thanh ldn gian bun 10 0,37 3,7
23 | Bong co nang ha gian bu 4 4 16

24 | Quat trao doi nhiét 1 45 45

25 | Quat lam lanh nhanh 1 30 30

26 | Quat hat lam lanh 1 30 30

27 | Quat khi @6t 1 45 45

28 | Quat khi dot 1 30 30




29 | Quat hat 10 say 1 7,5 75

30 | Quat hut khi d6t 10 say 1 5,5 5,5

31 | Quat ong khoi 1 60 60

32 | Pong co thanh lan trong 10 31 0,75 23,25
33 | Pong co quat lam mat SP dau ra nung 39 0,55 21,45
34 | bong co day dai 7 0,75 5,25
35 | Pong co day dai 7 0,55 3,85
36 | Pong co P/c choi quét 1 0,25 0,25
37 | bdng co quat 1 0,75 0,75
38 | bong co con lan ra nung 7 0,37 2,59




CHUONG 2.
CAC PHUONG PHAP XAC PINH PHU TAI TINH TOAN

2.1. PAT VAN PE

Phu tai dién 1a sb liéu dau tién va quan trong nhat dé tinh toan thiét ké hé
théng cung cap dién. Xac dinh phu tai dién qua I6n so véi thuc té s& dan dén
chon thiét bi dién qua Ion 1am tiang von dau tu. Xac dinh phu tai dién qua nho
s& bi qua tai gay chay no hu hai cong trinh, 1am mat dién. Xéac dinh chinh xac
phu tai dién 14 viéc 1am khé, phu tai can xac dinh trong giai doan tinh toan
thiét ké hé théng cung cap dién goi 1a phu tai tinh toén.

C6 nhiéu phuong phap xac dinh phu tai dién. Can can ca vao lugng
thong tin thu nhan duoc qua ting giai doan thiét ké dé luya chon phuong phap
thich hop. Cang c6 nhiéu thong tin vé déi tuong st dung cang lua chon cac
phuong phép chinh xac.

2.1.1. Cac phwong phap xac dinh phu tai tinh todn (PTTT)
s Phuong phdp xac dinh PTTT theo kn. va P;:

Theo phuong phap nay co:
Pit = Kne. 2ot Py (2.1)
Qu = Pw.tgg (2.2)
Trong do:

- kne: LA hé s6 nhu cau cua thiét bi hoic caa nhdm thiét bi duogc tra trong so
tay ki thuat.

- tge: Suy ra tir cose cua cac thiét bi. Néu cose cua cac thiét bi trong nhém
khong gidng nhau cho phép ding cose trung binh dé tinh toan:

Picos@q+ Pycospy+ ...+ Ppcoso,
Pi+ Py+ P3+ ...+ Py

COSp = (2.2)

Phu tai chi€u sdng duogc tinh theo cong suat chiéu sang trén mot don vi dién

tich: Pes = Po.F (2.3)
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Trong do:

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

F: dién tich can duoc chiéu sang (m?).

Can phai can nhic xem sir dung loai bong dén nao thich hop. Néu sir
dung béng dén soi dot thi cosg = 1 va Qg = 0. Néu ding dén tuyp thi cosg =
0,6 +0,8.

Khi do:
Qcs = Pes:tge (2.4)
Tir day ta d& dang tinh duoc phu tai tinh todn toan phan ctia mdi phan xudng :
St =\/(Pe + Ps)?+ (Que + Qs )’ (25)
Cubi cling phu tai tinh toan xi nghiép duoc xac dinh:
Piosn = Kae 27 Peran = Kot 2T Pess + Pogi ) (2.6)
txn = Koo 2T Qeenn = Kat ZT( Qeer + Qs ) (2.7)
Ston = J Piyn- + Quexn (2.8)
COS@y, = zz::: (2.9)

kg — hé sb dong thoi. Xét kha ning phu tai cac phan xudng khong dong thoi
cuc dai. C6 thé léy:

ke = 0,9 + 0,95 khi sb phan xuéng n = 2 + 4

ke = 0,8 + 0,85 khi s6 phan xuéng n = 5 + 10

s Phuong phap xac dinh PTTT theo Knax, P -
Véi mot dong co: Py = Py,
V6i nhém dong con < 3: Py = 27 Payus (2.10)
Véi n > 4 phu tai tinh todn nhom dong co duoc xac dinh theo cong thirc:

Pit = Kmax-Ksd- 228 Pami (2.11)
Trong do:

e ke 12 hé s6 sir dung cua thiét bi hoac caa nhém thiét bi.
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o Kmax 1a hé s6 cuc dai duogc tra trong s6 tay: Kyax = f(Nng, Ksa)
o Ny SO thiét bi dung dién hiéu qua, d6 1a sé thiét bi c6 cling cong
suat, cling ché do 1am viéc gay ra mot hiéu qua phat nhiét hodc mirc
d6 huy hoai cach dién cua thiét bi dung nhu thyc té da gay ra trong
suét qué trinh 1am viéc.
s Phwong phap xac dinh PTTT theo sudt phu tai trén mot don vi dién tich
san xuat ;
Py = Po.F (2.12)
Po: suat phu tai trén mot don vi dién tich ( W/m?)
F: dién tich bd tri nhom hé tiéu thu ( m?)
% Phuong phdp xdc dinh PTTT theo sudt tiéu hao dién ndng trén
mot don vi san phcfm:

Pit = Pea = (2.13)

Tmax
Trong do:
M, — S6 lwong san pham san xuét trong mot ca.
Tea — Thoi gian cua ca phuy tai 1on nhat [ h].
W, — Suét tiéu hao dién nang cho mdt don vi san phém:
kWh/mét don vi san pham.
2.2 XAC PINH PHU TAI TINH TOAN CHO PHAN XUONG SAY
NUNG
2.2.1 Phan loai va phan nhém phu tai trong phan xwéng say nung
Hau hét cac thiét bi déu 1am viéc ¢ ché do dai han, dé phan loai phu tai ta
dua theo nguyén tic sau
e Ca4c thiét bi trong nhém nén cung ché dé 1am viéc.
e Céc thiét bi trong nhdm nén gan nhau tranh chong chéo day dan.
e COng suat céc thiét bj trong nhdm nén can d6i tranh qua chénh léch

gitra cac nhom.

12



e S4 thiét bi trong nhém nén c6 maot giGi han.

Cin cir VA0 Vi tri cdng suat cac dong co bd tri trén mat bang phan xudng

ta chia 1am 4 nhom thiét bi ( phu tai ). Tra bang cho phan xuang 1am viéc theo

day chuyén ta c6 ke = 0,6 va cose = 0,7 ta chia cAc nhdm nhu sau :
Nhém1:1,2,3,4,5,6,7,9,10
Nhém2:7,8,11,12,13,14,15,16,17,18

Nhom 3 : 19,20,21,22,23,24,25,26,27

Nhom 4 : 28,29,30,31,32,33,34,35,36,37,38

2.2.2 Xac dinh phu tai dong lwc tinh toan ctia phan xwéng

Bdng 2.1 Phan nhdm phy tai nhom 1

S Ki hi¢u Pam (Kw)
. 0
stt Tén thiet bi trén ] Toan lim
lwong 1 may
bdan vé bo
1 | Pong co dau vao sy 8 1 0,75 6 1,63
2 | DBong co con lan gian nang ha 1 2 0,37 0,37 0,8
Pong co con lin nap tai tang
3 4 3 0,37 1,48 0,8
1,2,3,4
4 | Bong co gian nang ha 1 4 15 15 3,25
5 | Pong co con lan 1o say 52 5 0,4 20,8 | 0,86
6 | Dong co quat hat 13 6 7,5 97,5 | 16,3
7 | Bong co quat tuan hoan 10 7 15 150 | 32,55
8 | Pong co dau ra siy 8 9 0,75 6 1,63
9 | bong co con lan gian nang ha 1 10 0,37 0,37 0,8
10 Tong 284,02 | 58,62
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Ap dung cong thirc tacd : n =98 ; n, = 23
23

n
= n=—=—=02
n 98
247,5
>  P.z=ilz =0,8
Py 284,02

Tra bang [ PL 1.5 —trang 255 — Tai li¢u tham khao 1 ] dugc npe«= 0,29
suy ra npg = 0,29.98 = 28,42

Tra bang [ PL 1.6 —trang 256 — Tai li¢u tham khao 1 ] voi ke = 0,6 va nyq
=30 suy ra Kmax=1,13
Ap dung cong thirc ta c6 :

Pit = Kmax-Ksg-Py = 1,13.0,6.284,02 = 192,56 ( KW )

Qu = Pu.tgp = 192,56.1,02 = 196,41 ( kKVAr)

Ptt _
Si= cose 275,1( KVA)
Stt _ 2806 _
= 03 03843 - 41794 (A)
Bdng 2.2 Phan nhdm phy tai nhom 2
) sé Ki hiéu Pam (Kw)
stt Tén thidt b IW‘;] tren || Toan | la,
ong bdan vé y bo
1 | Bong co quat tuan hoan 16 7 15 240 | 32,55
2 | Bong co quat gid bép dot 13 8 0,35 | 455 | 0,76
3 | bong co con lan do ta tang 1,2 2 11 0,37 0,74 0,8
4 | Bong co con lan do ta tang 3 1 12 0,55 11 1,2
5 | Ddng co con lan d& ta tang 4 1 13 0,76 | 0,76 | 1,65
6 | Pong co vao trang men 2 1 14 0,37 | 0,37 | 0,8
7 | Bong co vao trdng men 1 1 15 1,1 1,1 2,4
8 | Bong co gian nang ha 1 16 1,5 15 | 3,25
9 ?ang co néng ha Barie tang 3 17 025 | 075 | 0,54
10 | Pong co nang ha Barie tang 4 1 18 1.5 15 | 3,25
11 Tong 262,27 | 47,2
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Ap dung cong thirc tacd :n =38 ;n, = 16

16
> p=L=—=-042
n 38

_p,_ 240
Py 217,64

Tra bang [ PL 1.5 — trang 255 — Tai li¢u tham khao 1 ] dugc nye~= 0,38
suy ra npq = 0,38.38 = 14,44

Tra bang [ PL 1.6 — trang 256 — Tai li¢u tham khéo 1 ] voi ke = 0,6 va nyq
= 16 suy ra Kpmax= 1,18

Ap dung cong thirc ta c6 :

Pit = Kmax-Ksg.Py = 1,18.0,6.217,64 = 154,1 (kW)

Qu = Py.tgep = 154,1.1,02 = 157,2 ( kKVAr)
Ptt

> P

Si= cose =220,1( kVA)
=57 = gy - 345 (A)
Bdng 2.3 Phan nhdm phy tai nhom 3
’ Y Kihiéu | Pg, (Kw)
stt Tén thiet bi trén 1 Toan lim
lwong ,
banvé | may | bo
1 | Bong co thanh lan vao nung 10 19 0,37 3,7 0,8
2 | bong co day dai nang ha 1 20 1,1 1,1 2,4
3 | Bong co nang ha gian bun don 1 21 4,8 4,8 10,4
4 | Bong co thanh 1an gian bun 10 22 0,37 | 3,7 0,8
5 | Bong co nang ha gian bu 4 23 4 16 8,68
6 | Quat trao doi nhiét 1 24 45 45 | 97,67
7 | Quat lam lanh nhanh 1 25 30 30 65,1
8 | Quat hat lam lanh 1 26 30 30 65,1
9 | Quat khi d6t 1 27 45 45 | 97,67
10 | Tong 179,3 | 348,62
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Ap dung cong thirctaco:n=30;n, =4

4
2 m=l=—=013
n 30

_p, _ 150

= P.= = =
Py 179,3

Tra bang [ PL 1.5 — trang 255 — Tai li¢u tham khao 1 ] dugc nye== 0,15
suy ranpg = 0,15.30 =45

Tra bang [ PL 1.6 — trang 256 — Tai li¢u tham khao 1 ] voi ke = 0,6 va nyq
=5suyrakmn,=1,41

Ap dung cong thirc ta co :

Pt = Kmax-Ksg.Py = 1,41.0,6.179,3 = 151,7 (kW)

Qt = Py.tge = 151,7.1,02 = 154,7 ( kVATr)

Ptt
Sy= o 216,7 (kVA)
Iy = 5;% = 0?31;'\% =3293(A)
Bdng 2.4 Phan nhém phuy tai nhom 4
] Y Ki hiéu Pam (Kw)
stt Tén thiet bi lirong trén 1 méy Toan lim
: ban vé bo

1 | Quat khi dot 1 28 30 30 | 65,1
2 | Quat hit 10 say 1 29 7,5 75 | 16,3
3 | Quat hut khi dot 10 say 1 30 5,5 55 | 11.9
4 | Quat 6ng khoi 1 31 60 60 |130,2
5 | Bong co thanh lan trong 10 31 32 0,75 | 23,25 | 1,62
5 Dépg co quat lam mat san 39 33 0.55 21,45 12

pham
7 | Bong co day dai 7 34 0,75 | 525 | 1,62
8 | bdng co day dai 7 35 0,55 | 3,85 1,2
9 | Pong co choi quét 1 36 0,25 | 0,25 | 0,54
10 | Bong co quat 1 37 0,75 | 0,75 | 1,62
11 | Bong co con lan ra nung 7 38 0,37 2,59 0,8
12 Tong 160,39 | 232,1
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Ap dung cong thiictacé:n =97 ;n, =2
2
> m=L===002
n - 97

90
=1z = 0,56
Py 159,97

> P

Tra bang [ PL 1.5 — trang 255 — Tai li¢u tham khao 1 ] dugc nye== 0,05
suy ra npg = 0,05.97 = 4,85
Tra bang [ PL 1.6 — trang 256 — Tai li¢u tham khao 1 ] voi keg = 0,6 va nyq
=5suyrakmn,=1,41
Ap dung cong thirc ta c6 :
Pit = Kmax-Ksg-Py = 1,41.0,6.159,97 = 135,3 (kW)

Qt = Py.tge = 135,3.1,02 = 138 ( kVAr)

Sy = P—tfp = 193,3 (kVA)

Cos

| oSt _ 1933
"7 Uv3 03843

2.2.3 Xac dinh phu tai chiéu sang cho phan xwéng

=293,7 (A)

Phu tai chiéu sang cta phan xudng dugc xac dinh boi ¢éng thic sau
Pes = Po.S
Po: Suét chiéu sang trén mot don vi dién tich chiéu sang (W /
m?)
S : Dién tich phan xudng
Do d6 ta chon Py = 15 (W / m?), dung dén huynh quang nén cos¢c, =
0,85
©  Py=1800.15 = 27000 (W) = 27 (kW )
= Qcs = Pes . 10 s = 16,74 ( KVATr)

2.2.4 \/é phia dong luc

% Phutai tc dung cta phan xuong

Chon kg4 = 0,85( ph&n xudng chia thanh 4 nhom)
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= Pa = Ka Y, Px=0,85. 633,66 = 538,611 (kW)
% Phutai phan khang ctua phan xudng

= Qa = Ka Y, Qu=0,85. 646,31 = 594,36 ( KVAr)
< Phu tai toan phan cua phan xuong

= Ppx = Pai + Pes = 565,61 (kW)

= Qpx= Qi+ Qes= 611,1 (KVATr)

= Spx= P +Q; =832,68 (kVA)
2.3 Xac dinh phu tai tinh toan cho cac phan xwéng con lai
2.3.1 Phan xwéng co dién
Cong suat dat 74,5 (kW)
Dién tich 250 (m?)
Tra bang [ PL 1.3- Trang 254 - Tai liéu tham khao 1] ta c6 k,. = 0,6 va cose =
0,7
Trabang [ PL 1.2 — trang 253 — Tai liéu tham khao 1] tacé Py =13 (W / m?)
Dung dén huynh quang nén cosg.s= 0,85
Cong suét tinh toan dong luc
Py =Kne. P4=0,6. 74,5 = 44,7 (KW )
Qu = Pa. tgp = 1,02 . 44,7 = 45,6 (KVAr)
- Cobng suit tinh toan chiéu sang
Pes = Po.S =13 . 250 = 3250 (W) = 3,250 (KW )
Qcs = Pes - tges = 2,015 ( KVATr)
- Cong suat tinh toan tc dung toan phan xudng
Pi=Pg + Pes = 47,95 (kW)
- Cong suat tinh toan phan khang toan phan xuong
Qu=Qq *+Qs=47,61 (kKVAr)

- Cong suat tinh toan toan phan caa phan xuong

Si= P> +QZ =67,57 (kVA)
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2.3.2 Phan xwong khi hda than

Cong suat dat 374.7 (kW)

Dién tich 400 (m?)
Tra bang [ PL 1.3- Trang 254 - Tai liéu tham khao 1] ta c6 k,. = 0,6 va cose =
0,7
Tra bang [ PL 1.2 — trang 253 — Tai liéu tham khao 1] ta cé Py =15 (W / m?)
Dung dén huynh quang nén cosg.s= 0,85

Cong suét tinh toan dong luc
Pa = koo Pa= 0,6 . = 224,82 (KW)
Qu = Pai. tge = 1,02 . 224,82 = 229,31 ( kKVAr)
- Cong suat tinh toan chiéu sang
P = Po.S = 15. 400 = 6000 (W ) = 6 (kKW )
Qcs = Pes - tgs = 3,72 ( KVAr)
- Cong suat tinh toan tac dung toan phan xudng
Py = Pq + Pes = 230,82 (kW)
- Cong suat tinh toan phan khang toan phan xudéng
Qi = Qa + Qcs=233,03( kVAr)

- Cong suat tinh toan toan phan caa phan xuong

Su= /P2 +Q? =327,9 (kVA)
2.3.3 Phan xwéng gia cong tao hinh
Cong suat dat 366,63 ( KW )
Dién tich 500 ( m?)
Tra bang [ PL 1.3- Trang 254 - Tai liéu tham khao 1] ta c6 k,. = 0,6 va cose =
0,7
Tra bang [ PL 1.2 — trang 253 — Tai liéu tham khao 1] ta c6 Py =10 (W / m?)
Dung dén soi d6t nén cosge = 1
- Cobng suit tinh toan dong luc
Pa =Kne. P4=0,6 . 366,63 =219,9 (kW)
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Quq = Pa. tgp = 1,02 . 219,9 = 224,3 (KVAr)

Cong suat tinh toan chiéu sang
Pes = P5.S =10 . 500 = 5000 (W) =5 (kKW )
Qs=0

Cong suat tinh toan tac dung toan phan xudng
Pi=Pg + Pes =224,9 (kW)

Cong suét tinh toan phan khang toan phan xuéng
Qu= Qq=224,3 (KVAr)

Cong suat tinh toan toan phan caa phan xuong

PZ+Q2 =317,63 (kVA)

2.3.4 Van phong cong ty
Cong suat dat 150 (kW )
Dién tich 250 ( m?)
Tra bang [ PL 1.3- Trang 254 - Tai liéu tham khao 1] ta c6 k,. = 0,7 va cose =
0,8
Tra bang [ PL 1.2 — trang 253 — Tai liéu tham khao 1] ta c6 Py =15 (W / m?)
Dung dén huynh quang nén cose. = 0,85
- C6ng suat tinh toan dong luc
Py = Kne. P4=0,7 . 150 = 105 (kW)
Qaq = Pa. tgp = 0,75 . 105 = 112,5 ( KVAr)
- Cong suat tinh toan chiéu sang
Pes = Po.S = 15. 250 = 3750 (W) = 3,75 (KW)
Qus = Pes - 1g0es = 2,325 ( KVATr)
- C6ng suat tinh toan tac dung toan khu vin phong
Py= Py + Pes = 108,75 (KW)
- Cong suat tinh toan phan khang toan khu vin phong
Qu= Qq+ Q= 114,825 (kVAr)
- Cong suat tinh toan toan phan cua khu vin phong
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Su=/PZ+Q? = 158,15 (kVA)
2.3.4 Khu nha an
Cong suit dat 45 (kW)
Dién tich 150 ( m?)
Tra bang [ PL 1.3- Trang 254 - Tai liéu tham khao 1] ta c6 k,. = 0,7 va cose =
0,8
Trabang [ PL 1.2 — trang 253 — Tai liéu tham khao 1] ta cé Py = 15 (W / m?)
Dung dén huynh quang nén cosg.s= 0,85
Cong suét tinh toan dong luc
Pa =Kne. P4=0,7.45=315 (kW)
Qa = Pai. tge = 0,75 . 31,5 = 23,6 (KVAr)
- Cong suat tinh toan chiéu sang
Pe = Po.S =15 . 150 = 2250 (W ) = 2,25 ( KW )
Qus = Ps . tges = 1,395 ( KVATr)
- Cong suat tinh toan tac dung toan khu nha an
Py=Pg + P = 33,75 (kW)
- Cong suat tinh toan phan khang toan khu nha in
Qi = Qq *+ Qcs=24,9( kVAr)

- COng suat tinh toan toan phan cua khu nha in

Su= P2 +Q2 =41,9 (kVA)
2.3.4 Khu nha tap thé
Cong suat dat 150 ( KW )
Dién tich 300 (m?)
Tra bang [ PL 1.3- Trang 254 - Tai liéu tham khao 1] ta c6 k,. = 0,7 va cose =
0,8
Trabang [ PL 1.2 —trang 253 — Tai liéu tham khao 1] tacd Py = 15 (W / m?)

Dung dén huynh quang nén cosg.s= 0,85
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- Cobng suit tinh toan dong luc
Pa = Kne. P4= 0,7 . 150 = 105 (kKW )
Qa = Pa. tgp = 0,75 . 105 = 112,5 ( KVAr)

- Cong suat tinh toan chiéu sang
Pes = Po.S = 15. 300 = 4500 (W ) = 4,5 (kW)
Qcs = Pes - 10 s = 2,79 (KVAT)

- COng suat tinh toan tac dung toan khu tap thé
Py=Pg + Pes = 109,5 (kW)

- Cong suat tinh toan phan khang toan khu tap thé
Qi=Qa + Q= 1153( kVAr)

- Cong suat tinh toan toan phan cua khu tap thé
Su= /P2 +Q2 =159 (kVA)

2.3.5 Xac dinh phu tai tinh toan cho toan cong ty
Bdng 2.6 Phy tai tinh toan cong ty

n e Pd Knc P0 Pdl Pcs Ptt Qtt Stt
Tén phu tai Cos¢g )
(kW) Wim<| (kW) | (kW) | (kW) | (kVar) | (KVA)
P/x Gia cong
366,63 | 0,6 | 0,7 10 | 219,9 5 2249 | 224,3 | 317,63
tao hinh
P/x Khi hoa
374,7 | 0,6 | 0,7 15 | 224,8 6 230,8 | 233,03 | 3279
than
P/x Cobién | 745 | 0,6 | 0,7 13 447 | 3,25 | 47,95 | 47,61 | 67,57
P/x Say nung 06 | 07 15 |538,61| 27 | 565,6 | 611,1 | 832,68
Van phong 150 | 0,7 | 0,8 15 105 | 3,75 | 108,75 | 114,82 | 158,15
Nha an 45 0,7 08 15 315 | 2,25 | 33,75 | 24,9 41,9
Nhatapthé | 150 | 0,7 | 0,8 15 105 45 | 109,5 | 115,3 159
Tong 1321.25/1371,06| 1904,83
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% Phu tai tc dung cua cong ty
Chon kg =0,85
= Pet = kg Y, Py=0,85. 1321,25 = 1123,06 ( kW)
% Phu tai phan khang cua toan cong ty
= Qut = ka1 Y Qi = 0,85. 1371,06 = 1165,4 ( KVar)
< Phu tai toan phan cua toan cong ty
= Su=+PZ+ Q% =1618,46 (kVA)

< Hé sb cong suat toan cong ty

= Cospy= I;—C: = 0,69
C

X Dé xé4c dinh biéu d6 phu tai, chon ty 1& xich 3kVA/mm?.

S=mnR?> R = /5—
min

_ 360.Pq
O¢s = P
tt

Bdng 2.7 Ban kinh R va goc chiéu sang cia biéu dé phu tdi cdc phdn xwéng

Ki hiéu
T hli’ I:)cs, Ptt, Stt, R ags
Tén phdn xuong trén mdt
tw s (KW) (W) kva) | (Mm)
bang
1 | P/x Gia Cbng Tao hinh 6 5 2249 | 317,63 | 5,8 8
2 | P/x Khi héa than 3) 6 230,8 327,9 59 19,35
2,7
3 | P/x Codi¢n 4 3,25 | 47,95 67,57 24,4
4 | P/x Say nung 7 27 | 565,6 | 832,68 | 94 |17.2
5 | Van phong 1 3,75| 108,75 | 158,15 | 4,1 |124
6 | Nha an 2 2,25 | 33,75 41,9 21 24
7 | Nhatap thé 3 45 | 109,5 159 41 |14.8
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CHUONG 3.
THIET KE MANG PIEN CAO AP CHO TOAN CONG TY

3.1 Xac dinh vi tri tram phan phédi trung tam va cac tram bién ap phan
xwong
3.1.1 Xac dinh vi tri tram phan phéi trung tam

Trong tam phu tai ciia nha may 1a sé liéu quan trong cho nguoi thiét ké
tim duoc Vi tri dat cac tram bién ap, giam tbi da ton that nang lugng, ngoai ra
trong tdm phu tai con c6 thé gidp cho céng ty trong viéc quy hoach va phat
trién san xuat trong tuong lai nham c6 cac so do cung cap dién hop ly tranh
lang phi va dat duoc cac chi tiéu kinh té ki thuat mong mudn.

Trén so d6 mat bang cong ty v& 1 hé toa 6 xoy, cd vi tri trung tdm nha
xuong 1a (i, yi) s& xac dinh duoc toa do t6i wu M (x, y ) dé dat tram phan phoi
trung tam nhu sau :

= YTSix; Yo = YISiyi , _ XSz,
0= o — 0= o 0= o
X1Si R, z1Si

Trong do:

S; 1a cong suat phu tai th i.

Xi, Vi, Zi la toa d6 phu tai thir i tinh theo mot hé truc toa d@o tuy y chon
trong d6 toa d6 z I chiéu cao tdm phu tai. Trong thuc té z it dugc quan tam.

o= 2245,73 + 456,71 + 1208,4 + 243,25 + 393,48 + 1874,01 + 6411,63
0=

1904,83
Xo=6,7

173,96 + 46,09 + 174,9 + 74,32+ 1442,76 + 2509,27+ 4080,13
Yo= 1904,83
Yo =44

Vay tam phu tai c6 toa do: M( 6,7 ; 4,4)
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782368
3 @

@ 416757 @ 31159 2/419 @ 1/15815

Hinh 3.1 Biéu d6 phu tdi cia cong ty
3.1.2 Xac dinh vi tri, dung lweng tram phan phoi trung tam ( PPTT)
Tram phan phdi trung tdm (PPTT ) nhén dién tir tram bién &p trung gian
(BATG ) hay duong day cua hé théng co dién ap 22 kV cung cap cho cac
tram bién 4p phan xuong.
Vi tri xay dung duoc chon theo nguyén tac chung :
- Gan phu tai : khi tram PPTT duoc dit vao tdm phu tai
dién, thi do dai mang cao ap va ha ap duoc rat ngan, cac chi tiéu
kinh té ki thuat cua so dd cip dién s& duoc dam bao hon, giam
thiéu ton that,
- Thuan loi cho giao thong.
- Phai dam bao my quan.
3.1.3 Xac dinh vi tri, s6 lwgng, dung hrong cac tram bién ap phan xwéng
Can ctr VA0 Vi tri céng suat phan xuong ta dit 3 tram bién 4p nhu sau :
. Tram B1 : Cap dién cho phan xuéng say nung.
. Tram B2 : Cap dién cho phan xuéng gia céng tao hinh va
phan xudng khi hoa than.
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o Tram B3 : Cap dién cho phan xudng co dién, khu nha an,
khu tap thé va khu vian phong cong ty.

CAac tram bién ap duoc xép vao tai loai 2 nén dat 2 may bién ap. Céc
may bién 4p 12 may bién &p do hdng ABB ché tao va san xuit tai Viét Nam
nén khéng phai hiéu chinh nhiét do.

< Cho dung lugng may bién &p :

DPdi véi tram B1 taco :

St _ 832,68

1,4 1,4

= 594,77 (KVA)

Samp1 =

= Vay ta chon may bién ap c6 dung luong : 630 (kVA)
DPdi véi tram B2 tach :
Ser _ 645,53

1,4 14

= 461,1( KVA)

Samp1 =

= Vay ta chon may bién ap c6 dung luong : 500 (kKVA )
DPdi véi tram B3 taco :

Sit _ 426,62
1,4 1,4

= 304,72 (kVA)

Samp1 =

= Vay ta chon may bién ap c6 dung luong : 400 (kVA )
Bdang 3.1 Két qud chon may bién &p

n n ) Stt z , Sde n
STT | Tén phan xudng SO may Tén tram
(kVA) (kVA)
1 | Phan xudéng say nung 832,68 2 630 B1
2 | Phan xudng gia cong tao hinh
o 645,53 2 500 B2
3 | Phan xudng khi hoa than
4 | Phan xudng co dién
5 | Khu vdn phong
426,62 1 400 B3
6 | Khunha an
7 | Khu tap thé
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3.2 Phwong an di didy mang cao ap

Vi nha may thuoc ho tiéu thu dién loai 1 nén duong day trén khong 16
kép dan dién tir tram bién &p trung gian vé tram phan phdi cua nha may dé
dam bao mi quan va an toan, mang ha 4p trong cdng ty ta dung cap ngam.

CAc tram bién 4p phan xudng 1a loai lién k& ¢ mot mat giap tuong. Vi
tri cac tram bién 4p phan xudng va so dd mang cao &p cua nha may dé ra 2
phuong an di day nhu sau :

- Phuong 4n 1 : Cac tram bién ap dugc cap tryc tiép tir tram phan
phdi trung tam.

- Phuong an 2 : Cac tram bién &p xa tram bién ap trung tdm duoc
lay dién théng qua cac tra m & gan tram phan phéi trung tam.

Tram phéan phéi trung tam (TPPTT)

E Tram bi€n ap phéan xudng

Cap cao ap

Cap haap
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6 Phuong an 1
I
4 3 2 1
' TIIIIIIIIIIIIC o ooo_o___ I
6 Phuong én 2

Hinh 3.1 Hai phwong an di ddy cao dp cong ty
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3.2.1 Chon dwong day cung cip dién tir tram bién &p trung gian vé tram
phan phéi trung tam.

Puong day tir ngudn téi céng ty 1a 7km, st dung duong day trén khéng,
day nhom 18i thép. Thai gian sir dung cdng suat cuc dai 13 Tiax = 6300h .
Day AC tra bang 2.10 tri s6 mat d6 dong dién Ji ta ¢6 i = 1 ( A/mm?)

Sttet _ 1904,83

= = = =
= = s =25 (A)
1
= Fo = —<£ = 25 mm?
Tkt

Tra bang [ PL V.3- Trang 294 - Tai liéu tham khao 1] ta c6 F = 50 mm? .
< Kiém tra day dan da chon theo diéu kién sy cb
Tra bang [ PL VI. 1- Trang 309 - Tai li¢u tham khao 1] day AC ta co I,
=270 (dong dién cho phép ngoai troi khi dut 1 day, day con lai chuyén tai
toan bo cong suat )
= lge=214=50(A)
= <l
% Kiém tra day dan da chon theo diéu kién tn that dién ap
Day AC-50 (day I6 kép ) I =7,5 km

L.
r, = 0,65 ( /km ), suy ra R= % =2275(Q)

xo=0,4(Q/km),suyraX=l?=1,4(Q)

PR+QX _ 2,275.1321,25+1,4.1371,06

> AU < AUcp=5%. Uy = 5%.22000 = 1100 (V)

= AU =

= 223,8 (V)

Vay ta chon day dan AC — 50 la thoa nam.

3.2.2 Tinh toan, so sanh cac phwong an di day cao ap
a. Phwong an 1 : C4c tram bién 4p duoc cap dién truc tiép tir tram phan

phdi trung tam .
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- Chon cap tir ta phan phdi trung tdm téi tram bién ap B1

SttB1

832,68

| =
M 23 Ugm 2322

= 10,9 (A)

Chon cap dong c6 Tmax = 6300 h. Tra bang [ 2.10- Trang 31 - Tai liéu

tham khao 1] ta c6 J, = 2,7.

Imax

kt

= Fii = = 4,03 mm?

Déi v6i U = 22 (kV ) ta chon F khdng nho qua 22 mm? tra bang [ PL
V.18- Trang 307 - Tai liéu tham khao 1] ta chon cap dong 3 16i ¢6 F = 35

mm? do hing FURUKAWA san xuét.

Bang 3.3 C4c cap toi cac tram bién ap cia cac phan xudng

Tuyéncap | F(mm?) | L(m) | Pongia/1im | Thanh tién (vnd)
PPTT - B1 35 22,6 105000 2.373.000
PPTT — B2 35 95,5 105000 10.027.500
PPTT — B3 35 17 105000 1.785.000
Tong k; 14.185.500
T6n that céng suat tac dung AP :
C6 R=r,1=0,668. 0,0226 = 0,015 (Q)
SZ
AP =—— . R.1073 = 0,021 (kW)
Uim
Tinh toan twong tu Vai cac tuyén cép khéc ta co :
Bang 3.4 Céc tuyén céap khéc
Tuyéncap |[F(mm®) | L(m) |ro(Q/km)| R(Q) | S(KVA) | AP (KW)
PPTT - B1 35 22,6 0,668 0.015 832,68 0,021
PPTT - B2 35 95,5 0,668 0,063 645,53 0,054
PPTT - B3 35 17 0,668 0,011 426,62 0,004
Tong AP, 0,079
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Taco Tmax=6300 h
= 1=(0,124+Tmax.10)%.8760 = (0,124+6300.10)2.8760 = 4980,2 (
h)
r : Thoi gian ton that cong suat 16n nhat (h)
T max: Thoi gian st dung c6ng suat cuc dai (h)
8760: S6 gid trong mot nim
LAy ay,=0,1;a8,=0,2;C=1200 (d/kWh)
=  AA= aP.r = 39343 (kWh)
= V= aA C=472.116(d)
Vén dau tu cho phuong an 1 la k;, = 14.185.500 (&)
Chi phi tinh todn van hanh hang nam cho phuong an 1 1a :
= Zn=(am+ae). ky+V = 4.727.766 (d).
b. Phwong 4n 2 : C4c tram bién &p xa tram phan phdi trung tim duogc
cap dién théng qua cac tram bién ap gam trung tam.
- Chon cép tir ta phan phdi trung tdm t&i tram bién ap B3 tuyén cap nay
cap dién cho ca tram B3 va tram B2

| = SttB1+ SttB2 _1072,15
e 2\/§Udm 2\/?22

Chon cap dong c6 Tmax = 6300 h. Tra bang [ 2.10- Trang 31 - Tai liéu
tham khao 1] ta c0 Ji = 2,7.

= 14,06 (A)

I
= Fut = 7:: =521 (mm?)

Déi v6i U = 22 (kV ) ta chon F khdng nho qua 22 mm? tra bang [ PL
V.18- Trang 307 - Tai liéu tham khao 1] ta chon cap dong 3 16i c6 F = 35
mm? do hdng FURUKAWA san Xuét.
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Bdng 3.4 C4c cap toi cac tram bién &p cua cac phan xudng

Tuyéncap | F(mm?) | L(m) [Dongiad/1m| Thanh tién (vnd)
PPTT - B1 35 22,6 105000 2.373.000
PPTT — B2, B3 35 139,1 105000 14.605.500
Tong k, 16.978.500
T6n that céng suat tac dung AP :
C6R=r,1=0,668.0,1391 = 0,09 (Q)
SZ
AP =—— . R.1073 = 0,21 (kW)
Uim
Bang 3.5 céc tuyén cap khac
Tuyén cap F(mm®) [L(m) |[ro(Qkm)| R(Q) | S(KVA) | AP (KW)
PPTT - B1 35 22,6 0,668 0.015 832,68 0,021
PPTT - B2,B3 35 139,1 0,668 0,09 1072,15 0,21
Tong AP, 0,231

Tacod Ty =6300h
r=(0,124+T1ax.10)%.8760 = (0,124+6300.10™)%.8760 = 4980,2 (

=
h)

=
=

r © Thoi gian ton that cong suat I6n nhat (h)

Tmax

8760: Sé gio trong mot nam
LAy ay,=0,1; 8, =0,2;C=1200(d/kWh)

AA = aP.r = 1150,42 (KWh)
V = aA. C=1.380.505(d)

Vén dau tu cho phuong an 1 1a k, = 16.978.500 (d )

Thai gian st dung cng suat cuc dai (h)

Chi phi tinh todn van hanh hang nam cho phuong an 1 1a :

=
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Bang 3.6 So sanh hai puong an

Phuwong én K(d) YAA10® (d) | Z.10°(d)
Phuong 4n 1 14.185.500 295.072 4.550.722
Phuong an 2 16.978.500 862.815 5.094.412

YAA : 13 gié tién ton that AA hang nam.

Xét thay thiy phuong an mot ¢ nhimg vu diém hon phwong an 2 1a sira
chira, thi cong, di day la tbt hon bén canh d6 thi AP, < AP,

> Ta lya chon phuong an 1.

3.3 Lwa chon so' @6 tram phan phéi trung tam va cac tram bién ap phan
xuéng
3.3.1 So @6 tram phan phaoi trung tam

Cong ty ¢4 phan Gom dat viét 1a mot cong ty thudc loai quan trong chon
so d6 mot hé thong thanh gdp co phan doan cho tram phan phéi trung tam.
Tai mdi tuyén day ra vao thanh gop va lién lac giira hai phan doan déu dung
may cit hop bo. Bé bao vé chdng sét truyén tir duong day vao tram ta dat
chéng sét van trén mdi phan doan cua thanh gép mot may bién ap do luong 3
pha nam try c6 cudn tam giac h bao vé cham dat 1 pha.

May cit duoc chon sao cho théa méan diéu kién :

May cit duoc chon sao cho théa man cac diéu kién sau:

Udm = U mang gien ( Pién ap dinh muc )

lam = | ¢p ( Dong dién lam tai dinh muc )

loaa = Ixk ( Dong dién 6n dinh dong )

tqa \ A R . “n
loh.dmmc = oo- /t = ( Dong dién én dinh nhiét)
odn

_1904,83
v 5 3.22

Chon may cit dudng day trén khong 22 KV do SIEMENS ché tao

Taco: =249 (A)
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Tra bang [ PL 111.2 - Trang 262 - Tai liéu tham khao 1]

Bdng 3.7 Thong sé chon may cat

Logi DCL

lem ( k\/)

Idm (/\)

lime (KA)

id (kA)

8DC11

24

1250

63

25

3.3.1 So' @6 tram bién 4p phan xwéng

Vi cac tram bién 4p phan xuong dat kha gan cac tram phan phéi trung
tam , phia cao ap chi can dat dao cach ly, phia ha ap can dat cac aptomat tong
va c4c aptomat nhanh, tram 2 may bién ap dit thém 1 aptomat lién lac gita
hai phan doan.

X Chon dao cach ly 22kV

Diéu kién chon va kiém tra dao céch ly:

Dién ap dinh miac: Usnper = Ugmip

Dong dién dinh mac: lguper = vmax

Kiém tra 6n dinh d6ng: l4ampcr = ix

- R A . . t
Kiém tra 6n dinh nhiét: Ly, gmper =leo. [—22

Lodn
Ta chon dao cach ly 3DC do Siemens ché tao. Tra bang [ PL 111.10 —
Trang 268 - Tai liéu tham khao 1 ] ¢6 céc théng s6 sau:

Bdang 3.8 Thong sé chon dao cach ly

Logi DCL

lem ( k\/)

Idm (/\)

Inmax ( KA )

INt( k/\)

3DC

24

1250

50

30

%  Tihepbd 22 kV

Loai 8DC11 Cach dién bang SF6 do hidng SEMENS san xuat bao gom

cac thiét bi dong cit nhu: dao cét phu tai va cau chi
Tra bang [ PL 111.1 — Trang 261 - Tai liéu tham khao 1 ]
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Bdng 3.9 Théng sé chon ti hop b

LogiDCL | Ug ( KVY) | 1an (A) lume (KA) | id (KA)
8DC11 22 1250 25
< Cac may bién ap do Viét Nam san xuat:
Bdng 3.10 Thdng sé chon may bién &p Viét Nam
Sums (KVA) [ U (kW) | Un(kv) | AP, W | APy W | Uy %
630 22 0,4 1200 8200 4
500 22 0,4 1000 7000 4
400 22 0,4 8405750 5750 4

Phia ha &p chon ding cac aptomat cia hang Merlin Gerlin cua phép ché

tao dat trong vo tu tao cu thé nhu sau

- Voi may c6 Sdm = 630 (kVA ) dong I6n nhat qua AT téng

| = =
M UV3  V3.04

_ SamB —

630

=909 (A)

- Voi may c6 Sdm = 630 (kVA ) dong I6n nhat qua AT tong

| = =
max Uy \/§ \/§ 0,4

_ SdmB —

500

=721 (A)

- Véi may c6 Sdm = 630 (kVA) dong 16n nhat qua AT tong

| = =
M U3 V3.04

_ Sde —

400

=577 (A)

Ta c6 bang lya chon cac aptomat dat trong bién ap phan xuong:
Trabang [ PL 1V.3 — Trang 283 - Tai li¢u tham khao 1 ]
Bdang 3.11 Thong sé chon aptomat dat trong bién dp phdn xwéng

Tragm bién &p Logi aptomat Ugm (V) law (A) | it
2 x 630 (kVA) C1001N 690 1000 25
2 x 500 (kVA) C801N 690 800 25
2 x 400 (kVA) NS630 690 630 10
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D o=
q] | ] RN q]
= BN
Tucaodp | MBA | Tii dptomst| Tidpromdt|Ta dptomdt | Tidptomst| To dpromat|May] MBA o dp
22/0,4 t6ng abdnh | pbin doan t6ng 10 22/0,4

Hinh 3.2 So d6 néi tram dat 2 may bién ap
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CHUONG 4.
THIET KE MANG PIEN HA AP CHO PHAN XUONG

SAY NUNG

4.1 Xac dinh vi tri tram phan phéi trung tam va céac tram bién &p phan
xwong

Pé cap dién cho cac dong co may cong cu, trong phan xuang ta du dinh
dat mot ta phan phdi dién tir tram bién 4p cua phan xudng va cap dién cho 4
ta dong luc dat rai rac canh tudong cua phan xuong, mdi ta dong luc cap dién
cho mét nhom phu tai.

Pit tai ti phan phoi cua tram bién 4p mot Aptomat dau ngudn, day dan
dién sé str dung hé thong cap ngam.

Ta phéan phdi caa phan xudng & dat 1 aptomat tong va 5 aptomat nhanh

cap dién cho 4 ta dong luc va 1 ta chiéu sang.

X 1

1 TBA

E

A Al A2 A3 Ad A\ A

Hinh 4.1 So d@é hinh tia téi cac ti dong luc

4.2 Lwa chon cac phan tir trong hé théng cap dién
4.2.1 Chon aptomat
Aptomat dugc chon theo diéu kién sau :

+Chon aptomat tong: Chon theo dong 1am viéc 1au dai.

S
IdmATZIlvmaxz\/gtT 21265’1 (A)
"~ dm
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Tra bang [ 1V.3- Trang 283 - Tai liéu tham khao 1] Chon 4ptomat tong:
Loai do hang Merlin ché tao CM1600N c6 I, =1600 A.

+Aptomat dau nguon dit tai tram bién 4p phan xudng dugc chon gidng
nhu 4ptomat tong loai CM1600N

+Aptomat nhanh: Ta chon cung mot loai 4ptdoméat cho cac nhanh va chon

theo nhanh c6 dong lam viéc 16n nhat.

Sttn max

IdmA nh 2Ilv max — \/§U :634 ( A )
~dm

Tra bang [ IV.3- Trang 283 - Tai li¢u tham khao 1] Chon 4ptomat : Loai
do hdng Merlin ché tao C801N c6 I, = 800 A.
4.2.2 Chon cap
a) Chon cap tir tram bién ap vé tia phan phéi trung tam cia phan
xuéng
Céac dudng cép ha ap dugc di trong ranh cap nam doc tuong va bén canh
ndi di lai cua phan xudng. Cap duoc chon theo diéu kién phéat néng cho phép.
Kiém tra phdi hop véi cac thiét bi bao vé va diéu kién on dinh nhiét khi c6
ngan mach. Do chiéu dai cpas khong I6n nén cé thé bo qua diéu kién ton that
dién ap cho phép.
Theo diéu kién phat nong :
Kne-lep = 1t (4.1)
Kne : Hé sb hiéu chinh, ¢ day 1dy kn. = 1
Cap dugc bao vé bang aptomat.

Ikd
—— < a (4.2
kthcp ( )

Kne : Hé sb hiéu chinh theo nhiét do moi truong dat cap va sé duong cap dat
song song. Cap di tirng tuyén riéng trong ham cap . kn. = 1

la : dONg khai dong caa bd phan cat mach dién.

| dugc chon theo dong khoi dong nhiét. L pnist = lam.apiomar d€ @N t0dN ta

thuong 14y : L = 1,25, lamaptomac VA O = 2,5. Khi d6 cong thirc 4.2 thanh :
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1,251 3ma
2,5

Cap duoc bao vé bing aptomat CM1600N c6 I, .=1600 A, k,. = 1
Ta co : lygmmiet = 1,25.1600 = 2000 (A )

Icp =

_ I'kdnnhiet
Icp = s

Tra bang [ V.12- Trang 301 - Tai liéu tham khao 1] ta chon cap dong ha
ap 3 16i cach dién PVC do LENS ché tao F= 1x630 (mm®) véi I, =850 (A)

b) Chon cép ti phan phéi trung tdm ciia phan xwéng vé cac tia dong

=800 (A)

luc
Céc ti dong luc déu duoc bao vé bang loai dptomat loai: C801N cho nén
diéu kién nhu nhau:
Cédp dugc bao vé bang loai dptomat loai: C801N cé I,,= 800 A. va di
riéng tiing tuyén trong dat.
Lg nnier =1,25.800 =1000 A.

I kdnhiet __ 1000

I, = ——=400 A.
5

cp a

Tra bang [ V.12- Trang 302 - Tai liéu tham khao 1] ta chon cap dong ha ap 3
16i cach dién PVC do LENS ché tao 3G185 véi |, = 434 (A) thoa nam diéu
kién phat nong (4.1).

Bdng 4.1 Thong sé lwa chon cép

Tuyén cap li (A) Fesp (MM?) lep (A)
PP-PL 1 417,94 3G185 434
PP—DPL 2 334,5 3G185 434
PP—PL 3 329,3 3G185 434
PP—DL 4 239,7 3G185 434
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4.2.3 Lwa chon cac amtomat va cap tir ta dong luc téi cac thiét bi

)W C801IN

A A A A A A A

v v v v v v v v

Hinh 4.2 So' d6 cép hinh tia téi tir ti dong luc téi cac thiét bj

. Chon aptomat cho ta dong luc nhom 1 ta co :
Chon aptomat cho dudng cép tir ti dong luc 1 toi 8 dong co dau vao siy co
Pim=6 (KW ), cosp =0,7.
Ta chon diéu kién :
Ugma = Ugm= 0,38 (KV')
lama =l = 13,04 (A)
Tra bang [ IV.5- Trang 284 - Tai liéu tham khao 1 ] ta chon aptomat do Nhat
ché tao loai EA52-G €06 lg, = 15 (A ), Ugm= 0,38 56 cuc 13 3.
. Chon cép tir ta dong luc 1 t6i 8 dong co dau vao say cO Py, = 6 (
KW, cosp =0,7 .
lp = Iy = 13,04 (A)

1,25.1 _
cp = % - 7,5 (A)

Tra bang [ V.12- Trang 302 - Tai liéu tham khao 1] ta chon cap dong ha ap 3
18i cach dién PVC do LENS ché tao 3G1,5 vi I, = 31 ( A ) théa nam diéu

Kién phat nong .
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Bdng 4.2 Bdng lya chon aptomat va day ddn

] Phu tdi Aptomat Day dédn
Tén goi :Il P It Log lama | Tiét lep
(Kw) | (A) (A) | dign | (A)

Nhom 1
Pong co dau vao siy 1 8x0,75 | 13,04 | EA53-G 15 3G1,5 | 31
Dong co con lan gian nang ha 2 1x0,37 0,8 EA53-G 10 3G1,5 31
DPong co con lan nap tai tang
1234 3 4x0,37 3,2 EA53-G 10 3G1,5 31
Dong co gian néng ha 4 1x15 3,25 EA53-G 10 3G1,5 31
Pong co con lin 16 sdy 5 52x0,4 | 3536 EA53-G 40 3G2,5 41
Dong co quat hat 6 13x75 | 2119 | EA203-G 250 3G70 254
Dong co quat tudn hoan 7 10x15 | 3255 | SA403-H | 350 | 3G150 | 387
Dong co dau ra say 9 | 8x0,75 | 13,04 | EAS53-G 15 | 3G15 | 31
Dong co con lan gian nang ha 10 1x0,37 0,8 EA53-G 10 3G1,5 31
Nhom 2
Pong co quat tuan hoan 7 16 x15 | 520,8 | SA603-G 600 3G300 | 565
Pong co quat gio bép dot 8 13x0,35 | 9,88 EA53-G 15 3G15 | 31
bong co con lan do ta téng 1,2 11 2x 0,74 1,6 EA53-G 10 3G1,5 31
Pong co con lin d ta ting 3 12 1x0,55 1,2 EA53-G 10 3G1,5 31
Pong co con lin d ta taing 4 13 1x0,76 | 1,65 EA53-G 10 3G1,5 31
Dong co vao trdng men 2 14 1x0,37 0,8 EA53-G 10 3G1,5 31
bong co vao trang men 1 15 1x0,55 2,4 EA53-G 10 3G1,5 31
Dong co gian néng ha 16 1x1,5 3,25 EA53-G 10 3G1,5 31
Pong co néang ha Barie 1,2,3 17 3x0,75 1,62 EA53-G 10 3G1,5 31
Pong co nang ha Barie tang 4 18 1x1,5 3,25 EA53-G 10 3G1,5 31
Nhom 3
Pong co thanh lan vao nung 19 10x0,37 8 EA53-G 10 3G1,5 31
bong co day dai nang ha 20 1x11 2,4 EA53-G 10 3G1,5 31
Pong co néng ha gian bun don 21 1x4,8 10,4 EA53-G 15 3G1,5 31
Dong co thanh lan gian bun 22 10x0,37 8 EA53-G 10 3G1,5 31
bong co nang ha gian bu 23 4x4 8,68 EA53-G 10 3G1,5 31
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Quat trao doi nhiét 24 1x45 | 97,67 | EAL03-G 100 3G16 113
Quat lam lanh nhanh 25 1X30 65,1 EA103-G 75 3G10 87
Quat hat lam lanh 26 1X30 65,1 EA103-G 75 3G10 87
Quat khi dot 27 1x45 | 97,67 | EAL03-G 100 3G16 113
Nhom 4

Quat khi dot 28 1x30 65,1 EA103-G 75 3G10 87
Quat hat 10 say 29 1x75 | 163 EA53-G 20 | 3G15 | 31
Quat hut khi d6t 10 say 30 1x55 11,9 EA53-G 15 3G1,5 31
Quat ong Khoi 31 1x60 | 130,2 | EA203-G 160 3G35 174
Dong co thanh lan trong 16 32 31x0,75 | 50,22 EA103-G 60 3G6 66
Bong co qat lam mat SP dau 33 39x0,55 | 46,8 EA403-H 50 3G4 53
ra nung

Dong co day dai 34 7x0,75 | 11,34 EA53-G 15 3G1,5 31
Dong co day dai 35 7x0,55 8,4 EA53-G 10 3G1,5 31
Pong co choi quét 36 1x0,25 | 0,54 EA53-G 10 3G1,5 31
Dong co quat 37 1x0,75 | 1,62 EA53-G 10 3G1,5 31
bong co con lan ra nung 38 7x0,37 5,6 EA53-G 10 3G1,5 31
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X 1
| |

)1 CM1600N

|
2\ C8o1N )1 C80IN )) C80IN ¥ CBOIN A C80IN
C

LEN 3G18) s | _LEN3G18)
I

R
““/\“/\ \A\\A B

EA53-G EA53-G EA53-G EA53-G | EA203-G | SA403-H | EA53-G EA53-G SAB03-G EA53-G EA53-G EA53-G | EA53-G | EA53-H EA53-G EA53-G

:

1 2 3 4 5 6 7 9 10 12 1 17 18 11 16 14 15

]
LEN 3G185

|
] T T T T T]
T ) R

EA53-G EA103-G EA53-G EA53-G | EA53-G | EA103-H | EA103-G EA103-G EA103-G EA53-G EAS3-G EA203-G | EA103-G | SA403-H | EA53-G EA53-G

5

33 34 35 37

1 25 20 21 22 23 24 26 27 28 36 29 30 31 38 32
Hinh 4.3 So ao nguyei 1y né thong cap dién cho phan xwong say nung
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CHUONG 5.
TiNH TOAN BU CONG SUAT PHAN KHANG CHO HE

THONG CUNG CAP PIEN CUA CONG TY
5.1.1 PAT VAN DE.

Dién ning 13 niang lwong cha yéu cho céc xi nghiép cong nghiép. Céc xi
nghiép nay tiéu thu khoang trén 70% tong dién ning dugc san Xuat ra, vi thé van
dé sir dung hop Iy va tiét kiém dién ning trong cac nha may, xi nghiép c6 y
nghia rat 16n. Vé mit ding dién phai hét suc tiét kiém dién , giam ton that dién
nang dén mac nho nhat, phan dau dé c6 1kWh dién ngay cang 1am ra nhiéu san
pham hodc chi phi dién nang ngay cang giam.

Tinh chung trong toan hé théng dién thuong c¢d 10% - 15% ning luong
duoc phét ra bi mat mét trong qua trinh truyén tai va phan phdi. S& di nhu vay 1a
mang dién xi nghiép thuong ding dién ap twong ddi thap, duong day dai phan
tan dén tung phu tai nén gay ra tén that dién nang 16n. Vi thé str dung thuc hién
cac bién phap tiét kiém dién trong nha may, xi nghiép cong nghiép cé ¥ nghia
rat quan trong, khong nhitng c6 loi cho ban than cac xi nghiép, ma con ¢ loi
chung cho nén kinh té quéc dan.

Hé sb Cosg la tidu chi dé danh gia nha may, xi nghiép ding dién c6 hop ly
hay khong. Do d6 nha nudc da ban hanh cac chinh sach dé khuyén khich cac
nha may xi nghiép phin dau nang cao hé sb cong suat Cose. Hé sé cong suat
Cos¢g cua cac nha may, xi nghiép nudc ta hién nay noi chung dang con thap

(khoang 0,6 — 0,7 ), chling ta can phan d4u dé nang cao dan nén dén trén 0,9.

5.1. 2 Cac bién phap nang cao hé sé6 Cose.

Cac bién phap nang cao hé sé cos ¢ dugc chia [am hai nhém chinh : nhém
cac bién phap nang cao hé s6 Cose tu nhién ( khéng dung thiét bi bd ) va nhém
cac bién phap nang cao hé s6 Cose nhan tao bang cach bl cong suat phan
khang.
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. Nang cao hé sé cong sudt Cose tir nhién. Nang cao hé sb céng suit cosep

tu nhién 1a tim céc bién phap dé cac ho ding dién giam bét dugc luong cong

suat phan khang Q tiéu thu nhu : 4p dung cac qué trinh cdng nghé tién tién, st

dung hop ly céc thiét bi tiéu thu dién v.v..

. Nang cao hé s¢ cdng sudt Cose bang phwong phdp bu. Bang cach dit cac

thiét bi b0 ¢ gan cac ho tiéu thu dién dé cung cap cong suat phan khang cho

ching, ta giam dugc lwong cdng suat phan khang phai truyén tai trén duong day

do d6 nang cao duoc hé sd cong suat Cose cua mang

Ta c6 cong suat tong cia cong ty 1a S = 1904,83 kVA

Hé sb cong suat cua cong ty 1a : cosp =

COSQ =

Pt

1321.2

5

0,69

2. 2 o552 2
\/Ptt+Qtt V1321.252+1371,06

Pé nang cao hé sé tir 0,69 nén ti 0,9 ta can 1 dung luong tu bu 13 :
Q, = Ptt (tge, — tgp, ) = 1321,25 ( 1,04 — 0,48 ) = 739,9 KVAr

Bang 5.1 S6 liéu cac duong cap

Tuyén cap F (mm*) L(m) ro (Q/km) R(Q)
PPTT - B1 35 22,6 0,668 0.015
PPTT — B2 35 95,5 0,668 0,063
PPTT — B3 35 17 0,668 0,011

So6 liéu tinh toan cua tram bién 4p phan xuong 1a :
Se=P+jQ (kVA)

Cac sb liéu tinh toan dugc ghi vao bang sau :

Rg =

— APNU(%YTL 10-3
282

Bdng 5.2 Két qud tinh Rg cua cac tram bién dp phdn xwong

STT Sit (KVA) | Sams (KVA) | S6may | Rg () | APy (kVA)
1 |5656+j611,1 630 2 4,9 8,2
2 | 455,7 +j457,3 500 2 6,7 7
3 | 299,9 +j302,6 400 2 8,6 5,75
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Taco: Ri = Rgi + Rgj

Bdng 5.3 Két qud tinh R; cia c&c tram bién dp phdn xweng

STT Tén nhanh RB(Q) Rc(g) Ri = Rgj + Rg; (Q)
1 PPTT - B1 4,9 0.015 4,915
2 PPTT - B2 6,7 0,063 6,763
3 PPTT — B3 8,6 0,011 8,611
bién tré twong duong cua toan mang cao ap la
1
Ra =7 1 — =214 (Q)
Ry "R TRs
R
> Qbi:Qi_(Qz_Qb)-R_tid
Q, : Coéng suat phan khang toan nha may
Qy: Tong cdng suat bu
Qi : Cong suat phan khang tai diém i
Qyi : CONng suit bu tai diém i
R
Qu1=Q1-(Q;—Qp). R_tld = 336,3 (kVA)
R
Q1= Q2-(Q;—Qp). R_tzd =255,8 (kVA)
R
Q01=Qs—(Q:= Qo). - = 1458 (kVA)
Chon dung tu bu
: : Sb
STT | Qp(kVAr) Loai So pha | Q( kVAr)
lwgng
1 336,3 KC2-0,38-50-3Y3 3 50 8
2 255,8 KC2-0,38-50-3Y3 3 50 6
3 145,8 KC2-0,38-50-3Y3 3 50 3
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Tu bu
Cosg
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Tu phan
phdi cho

cac p/x

Tua
aptomat

t6ng

Hinh 5.4 So d@6 dat tu bl Cose cho trgm 2 may bién ap
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PPTT

] Ret [] Re2 [] Re3

| Rb1 [] Rb2 (] Rb3

Q1 Qb2 Q2 Qb3 Q3
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KET LUAN

Truéc hét em xin chan thanh cam Thac sy Vi Kién Quyét, cing cac thay
cb trong bo moén dién — dién tr truong Pai Hoc Dan Lap Hai Phong da tan tinh
chi bao va truyén dat nhirng kinh nghiém cho em dé em hoan thanh ban d6 &n
nay.

Sau 12 tuan thuc hién dé tai:“Thiét ké hé thong cung cap dién cho cong
ty c6 phan Gém Pit Viét” Puoc sy chi bao va hudng dan tan tinh caa Thac s.
Vii Kién Quyét dén nay d6 an caua em dd hoan thanh theo dtng tién d6 dé ra.
Do an da giai quyét duoc cac van dé sau:
- Gigi thiéu tong quan vé cong ty c6 phan gébm Dat Viét.
- Thiét ké mang cao &p cho cong ty
- Thiét ké tim hiéu mang ha &p phan xuéng say nung cua cong ty.
- Tinh to&n bl cong suat cho céng ty
Do han ché vé kién thtrc , trinh d6 , kinh nghiém va thoi gian nén trong qua
trinh 1am d6 an em khéng thé tranh khoi nhiing thiéu s6t. Em rat mong nhan
dugc sy dong gop y kién chi bao va théng cam cua thay co dé ban d6 an nay
duoc hoan thién hon.

Em xin chan thanh cdm on!

Sinh vién

Ha Vin Thing

TAI LIEU THAM KHAO
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