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Lot noi dau

Dién ning dang ngay cang déng vai trd hét sic quan trong trong doi
séng con ngudi ching ta. Chinh vi nhitng wu diém vuot troi ciia nd so véi cac
ngudn ning luong khac (nhu: d& chuyén thanh cac dang ning luong khéc, dé
truyén tai di xa, hiéu suit cao...) ma ngay nay dién ning duoc sir dung hét
suc rong rdi trong moi linh vuc, tir céng nghiép, dich vu, ... Cho dén phuc vu
doi séng sinh hoat hang ngay cia mdi gia dinh. Co théy néi rang ngay nay
khong mot quoc gia nao trén thé gioi khong san xuat va tiéu thy dién ning,
va trong tuong lai thi nhu cau cua con ngudi V& ngudn ning luong dic biét
nay sé& van tiép tuc ting cao.

Trong nhimg nam gan day, nudc ta da dat dugc nhiing thanh tuu to 16n
trong phét trién kinh té, xa hoi. S6 lwgng cac nha may cong nghiép, cac hoat
dong thuong mai, dich vu, ... gia ting nhanh chong, din dén san lugng dién san
Xuat va tiéu ding & nudc ta ting 1én dang ké va du bao sé tiép tuc ting nhanh
trong nhitng ndm téi. Do d6 ma hién nay chiing ta dang rat can doi ngii nhiing
ngudi am hiéu vé dién dé 1am cong tac thiét ké ciing nhu van hanh, cai tao va
stra chira ludi dién noi chung, trong d6 c6 khau thiét ké hé théng cung cap dién.

Cung voi xu thé hoi nhap qudc té hién nay la viéc mé rong quan hé quéc
té, ngay cang c6 thém nhiéu nha dau tu nudc ngoai dén véi ching ta. Do vay
ma van dé dit ra 1a chdng ta can phai thiét ké cac hé thng cung cép dién mot
cach co bai ban va dung quy cach, phu hop véi céac tiéu chuan k§ thuat hién
hanh. C6 nhu thé thi ching ta méi co thé theo kip véi trinh d6 cua cac nudc.
Qua thoi gian hoc tap va thuc tap tai Céng Ty Nhiét Bién Pha Lai, em duoc
giao dé tai tét nghiép "Thiét ké cdp di¢n tw ding cho Cong Ty Nhigr Pien
Phd Lgi". Bé thuc hién nhiém vu dé tai dat ra, d6 1a di sau tinh toan thiét ké

dé tim ra phuong phép cap dién ti uu nhat cho Cong Ty Nhiét Bién Pha Lai.



Trong thoi gian thuc hién dé tai em da duoc su giup d& va hudng dan tan
tinh ciia cac thay ¢ trong Khoa Bién - Pién T TDHDL Hai Phong ciing cac
ban trong 16p va truc tiép 1a thdy Th.S Pdng Hong Hdi em di hoan thanh
xong dé tai tot nghiép cua minh. Song ban than em con nhiéu han ché vé kién
thire va thuce tién, can phai hoc hoi nhiéu do d6 @6 &n tét nghiép con ¢ nhiing
sai sot va chua that day dua. Vi vay, kinh mong cac thay co gido dua ra y kién
dé em c6 thé rut kinh nghiém, ting kha niang chuyén mon cua minh, khi ra
truong em 6 thé dam nhiém nhiing cdng viéc duoc yéu cau.

Do 4n dugc trinh bay gom cac ndi dung chinh sau:
Chuong 1: Tong quan vé cung cap dién cho hé thdng tu dung ctia Cong ty
Chuong 2: Xéc dinh phuy tai tinh toan cua cac bo phan trong hé théng tu
dung va cua ca nha tu dung
Chuong 3: Thiét ké mang ha &p cho nha tu ding caa Cong ty
Chuong 4: Thiét ké hé thong ty dong bu coso

Hai Phong, ngay thang nam 2010
Sinh vién
P6 Phuong Thao



CHUONG 1
TONG QUAN VE CUNG CAP PIEN CHO HE THONG TU
DUNG CUA CONG TY

1.1. PIEU KIEN TU NHIEN VA CO SO HA TANG CUA CONG TY

Nha may Nhiét dién Pha Lai ndm trén dia phan Huyén - Chi Linh, Tinh
- Hai Duong, cach Ha Noi gan 60 Km vé phia bac nam sat duong 18 va ta
ngan sdng Thai Binh .

Nha may dién Pha Lai dugc xay dung lam hai giai doan . Giai doan |
duoc khoi cong xay dung vao thap ky 80 do Lién X gilp ta xay dung gom 4
t6 may. Mdi t6 may 110 MW, duoc thiét ké voi so d6 khéi hai 10 mot may. To
may s6 1 duge dua vao van hanh vao ngay 10/3/1983 va hoan thién té6 may sb
4 vao nam 1986. Tong cdng suat thiét ké 1a 440 MW.

Giai doan Il (mo rong) duoc khoi cong xdy dung vao thang 6/1996 do
cong ty Mit Su caa Nhat Ban tr(ng thau 1am chia dau tu xay dung gom 2 to
may. M&i to may 300 MW véi so do mot 10 mot may. Tong cong suat thiét ké
cua day chuyén Il 1a 600 MW. Day chuyén II dugc hoan thanh va phat
diénvao thang 3 Nam 2003.

Pé kip hoa nhap véi nén kinh té thé gisi va cha truong doi mai cua
Pang va nha nudc, ting tinh 1am chu cua ngudi lao dong . Puoc sy chap
thuan va ang ho cua Tong Cong Ty Dién Luc Viét Nam . Nha May Nhiét
Dién Pha Lai d3 chinh thire doi tén thanh Céng Ty Co6 Phan Nhiét Bién Pha
Lai . Ngay18 Thang 01 Nam 2006.

Ngudn nhién liéu chinh cap cho Cong ty I than tir mo than Mao Kheé,
Vang Danh, Udng Bi ...v.v, dugc van chuyén vé Cong ty bang dudng sdng va
duong st.

Sau khi dua t6 may cudi cing vao lam viéc 14/03/2006 thi kha ning

Cong ty cd thé cung cap cho ludi dién qubc gia khoang 7, 2 ty kwh/nam.



Cung vaéi thuy dién Hoa Binh, Thac Ba, Nhiét Bién Ubng Bi va Nhiét
Pién Ninh Binh, Cong ty Nhiét Bién Pha Lai cung cap cho hé thdng dién
Mién Bic qua 6 dudng day 220 kV va 8 duong day 110 kV, qua cac tram
trung gian nhu Ba La, Phd N&i, Trang Bach, Bong Hoa, Dong Anh, Bic
Giang. Ngoai ra Pha Lai con 12 mot tram phan phéi dién 16n trong viéc nhan
dién tir Thuy dién Hoa Binh vé cung cap cho khu vuc déng bac T6 qubc
(Quang Ninh — Hai Phong).

Nam 1994 viéc xay dung duong day truyén tai dién 500 kV Bac -Nam,
Cong ty Nhiét dién Pha Lai dong vai tro quan trong tha hai cung cap dién cho
hé théng sau Thuy dién Hoa Binh. Cong Ty Nhiét dién Pha Lai dugc dit ding
tam ciia mot Cong ty nhiét dién Ién nhat To Qudc.
1.2. CO CAU TO CHUC CUA CONG TY NHIET PIEN PHA LAI 1.

Pung dau 1a hoi dong quan tri 1anh dao vi mo toan cong ty. Sau d6 1a
giam déc dong vai tro 1anh dao chung cho toan cong ty, dudi giam déc 14 hai
phoé giam ddc phu trach hai mang d6 1a van hanh va sta chita, réi dén céc

phong ban.
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1.3. QUY TRINH SAN XUAT PIEN NANG CUA CONG TY.

Cong ty nhiét dién Pha Lai 1a nha may dién ngung hoi c¢6 so do nguyén
Iy qua trinh san xuét dién ning duoc trinh bay nhu sau:

Tt kho nhién liéu (than, déu) 1 qua hé théng van chuyén nhién liéu 2,
nhién liéu duoc dua vao bd siy 3 rdi sau dé dua vao 10 hoi 4. Trong 10 4 xay
ra phan ung chay, chuyén héa ning cua nhién liéu thanh nhiét ning cua hoi
nude. Khoi tir 16 hoi qua b ham nudc 14, bo siy khong khi 15, quat khéi 16
day khoi vao dng khoi dé thai ra ngoai.

Nuéc tir binh khtr khi 11 duge bom nudc cap 12 bom qua binh gia
nhiét cao ap 13, bd ham nudc 14 roi vao 10 hoi 4. Trong 10 hoi, nudc nhan
nhiét nang tr nhién liéu chay, bién thanh hoi nudc co ap suat va nhiét do cao
(p = 130 + 240 (kG/cm?), t = 540 + 665 °C). Hoi nudc ra 1o dugce dua vao
tuabin hoi 5. Tai tuabin, nhiét nang ctia hoi nudc dugc bién thanh co nang,
1am quay mdy phat dién dé bién co ning thanh dién ning va dua vao ludi dién
qua may phat tang ap 6.

Hoi nudc sau khi ra khoi tuabin thudng cd 4p suat va nhiét do thap
khoang (p = 0,03 = 0,04 (kG/cm?), t = 30 + 40 °C), mang theo mét luong
nhiét dang ké khong duogc st dung vao binh ngung 7. Trong binh ngung hoi
nudc duge ngung lai thanh nude bai nudce tudn hoan 8 day vao. Nude tir binh
ngung 7 dugc bom nudc ngung 9 dua tr¢d lai binh khir khi 11 qua binh gia
nhiét cao ap 10.M6t phan hoi nude dugc trich tir tuabin dé cung cap, cho binh

gia nhiét cao 4p 13, binh khur khi 11 va binh gia nhiét ha ap 10.
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Hinh 1.2: So do nguyén 1y qua trinh san xuat dién ning.
1. Kho nhién liu. 9. Bom nudc ngung tu.
2.Co cu van chuyén nhién liéu. 10. Binh gia nhiét ha ap.
3. BO sdy nhién liéu. 11. Binh khir khi (O, CO,).
4. Nbi hoi. 12. Bom cap nudc.
5. Tuabin. 13. Binh gia nhiét cao ap.
6. May phat dién. 14. B ham nudc.
7. Binh ngung tu. 15. Bo say khong khi.
8. Bom tuan hoan. 16. Quat khoi; 17. Quat gio.



1.4. THONG KE CAC PHU TAI CUA HE THONG TU DUNG TRONG

NHA MAY
STT Tén thiét bi 50 Loai Pam(KW)
luong
PONG CO GIAN LO
1 | Cépcam 8 | AA302-17-64-10T1 1.9*8
2 | Than nguyén 1 | AA302-17-44-8T1 9
3 | Quat mat may nghién 1 |CAM32-22-41-60TB2 | 22
4 | Papxi 1 | AA304-450-4T2 5.5
5 |Vitxi 1 | AA304-450-4T2 5.5
6 |Truyéen dong phu may| 1 |/AA304-450-4T2 75
nghién
7 | Xadong day 1o 2 | AA304-345-4T2 55%2
8 | Bom dau MN 2 | 1IA304-345-4T2 4*2
9 | Vit truyén than bot 1 | 1A304-345-4T2 40
10 | Bom phot phat 2 | 1A304-345-4T2 1.1%2
11 |K3 8 | AA304-345-4T2 0.55*8
12 |03 4 | 4A225-M2T2 0.27*4
13 | Rung bunke 4 | 4A100B 0.25*4
PONG CO GIAN MAY
14 | Quay truc 1 | AB-113-4T 17
15 | Chén MF 3+4 1 | AB17-69-16KT3 30
16 | Chén MF 2 1 | A03-315-M-6T3 40
17 | Chén MF1 1 | A03-315-X-6T3 30




18 | Bom mat khi 2 A02-92-6T3 110*2
19 | Gianhiét ha ap K4 1 A02-92-6T2 75
20 | Gianhiét cao ap 2 | A02-71-4T2 1.5*%2
21 |Bomnuoc 18 1 1 4A-108-M2T2 22
22 | Bom nudc 18 2 1 A02-81-2T2 30
23 | GNH K1+2+3 1 A02-72-2T2 75
CAC PONG CO HOA HQC

24 | Dung dich phén kho héa 1 | 4AX-80B-4T1 4
25 |Bomnudcvaobétrunghoa | 1 |4A10-99-4T1 4
26 | Bom chan khong 1 | 4AP20-8M-8M3 30
27 | Bom tai tuan hoan 1+2 1 A03-72Y-8T2 45
28 | Bom kiém 1 | 4A-250-S2T2 4
29 | Bom amoniac 1 A02-92-2T2 4
30 | Hoan lai nudc rira nguoc 1 4AX-80A-2T1 4
31 | Bom dung dich phét phat 1 | 4AX-80B-4T1 4
32 | 4 dong co bom nudc dong 1 A02-71-2T2 11
33 | Bom cong nghiép 1, 2 1 A03-315M-6T3 17
34 | Bom thuy luc 1 A03-355S-6T3 7.5
35 | Bom N2H4 1 A02-71-2T2 2.2
36 | Chuyén axits 1 | 4AX-80B-4T1 11
37 | Bom hut bun 1,2 1 4A10-99-4T1 17
38 | Bom nudc trong 1, 2 1 4AP20-8M-8I13 30
39 | Bom dung dich vOi 1 AQ03-72Y-8T2 7.5
40 | Binh lugng axits 1 4A-250-S2T2 2.2
41 | Binh Iuvong phén 1,2,3,4 1 A02-92-2T2 0.27
42 | Bom rua axits so 2 1 4AX-80A-2T1 13
43 | Bom rtra ngugc kho hoa 1 4AX-80B-4T1 45




PHAN XUGNG CUNG CAP NHIEN LIEU

44 | Pong co bang 2A, 2B 2 | A03-315M-6T3 55%2
45 | bong co bang 3A, 3B 2 A03-355S-6T3 132*2
46 | Dong co bang 4A, 4B 2 A02-71-2T2 55*2
47 | Bom dau mazut cap | 3 | AA302-17-64-10T1 40*3
48 | Bom dau mazut cap |1 3 | AA302-17-44-8T1 200*3
49 | B/c bom thai 1 |CAM32-22-41-60TB2| 10
50 | B/c nhap dau tir cang 1 | 1A304-450-4T2 17
51 | B/c bom néng chén 1 | AA304-450-4T2 17
52 | Di chuyén cau 1 | 1A304-450-4T2 11
53 | Nang va dong mé gau 1 AA304-345-4T2 45
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CHUONG 2
XAC PINH CAC PHU TAI TINH TOAN CUA CAC BO PHAN
TRONG HE THONG TU DUNG CUA NHA MAY

2.1. GIOI THIEU PHU TAI PIEN CUA TOAN NHA MAY
2.1.1. Céc dic diém cia phu tii dién

Phuy tai dién trong nha may can thép c6 thé chia ra 1am hai loai phuy tai
- Phu tai @¢ong luc
- Phu tai chiéu sang
Phu tai dong luc va phu tai chiéu sang thuong 1am viée & ché d6 dai han, dién
ap yéu cau truc tiép toi thiét bi 1a 380/ 220 V & tan sb cong nghiép =50 Hz.
2.1.2. Cac yéu cau vé cung cip dién ciia nha may

CAac yéu cau cung cap dién phai dya vao pham vi va mtc do quan trong

cua cac thiét bi dé tir d6 vach ra phuong thirc cap dién cho ting thiét bi ciing
nhu trong cac phan xudng trong nha may, danh gia téng thé toan nha may ta
thay: Phuy tai ciia nha may chu yéu 1a cac dong co dién c6 cong suat 1on, nho,
trung binh, dén chiéu sang. Nha may mat dién s& gay ra hang loat phé pham
(nhu & b phan 10 nung) va gay lang phi stc lao dong rat nhiéu ddng thoi gay
thiét hai 1on vé kinh té mac di mat dién khéng gay ra nguy hai dén tinh mang
con ngudi. Do d6 nha may duoc danh gia 1a ho phu tai loai |, vi vay yéu cau
cung cap dién phai duoc dam bao lién tuc.
2.2. CAC PHUONG PHAP XAC PINH PHU TAI CHO TOAN NHA
MAY
2.2.1. Co s I luan

Dya vao sb liéu phu tai caa nha may can thép Nam Do di thu thap duoc,
thiét ké hé théng cung cip dién cho nha may. Viéc thiét ké mang dién nham

Muc dich:
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+ Nang cao chit lwgng, giam ton that dién nang.
+ Phi ton vé kinh té hang nam 13 nho nhat.
+ An toan trong van hanh, thuan tién trong bao tri va stra chira.
+ Pam bao cung cip dién c6 do tin cay cao.
2.2.2. Khai niém phu tai tinh toan (phu tai dién)

Phu tai tinh toan (hay con goi la phu tai dién h) la phu tai khéng c6 thuc,
no can thiét cho viéc chon céc trang thiét bi cung cap dién (CCD) trong moi
trang thai van hanh cua hé thong CCP. Phu tai tinh toan khdng phai l1a tong
cong suat dat cua cac thiét bi dién, viéc s dung dién 1a khdng co qui
luat. Trong thuc té van hanh ¢ ché d6 dai han nguoi ta mudn rang phu tai thuc
té khdng gay ra nhiing phéat nong céc trang thiét bi CCP (day dand, may bién
ap, thiét bi dong cat). Ngoai ra ¢ ché do ngan han thi né khong duogc gay tac
dong cho cac thiét bi bao vé (vi du & cac ché do khai dong caa céc phu tai thi
cau chi hoic cac thiét bi bao vé khac khong dugc cat v). Nhu vay phu tai tinh
toan thuc chat 1a phu tai gia thiét tuong duong véi phu tai thuc té vé mot vai
phuong dién nao d6. Trong thuc té thiét ké nguoi ta thuong quan tdm dén hai
yéu to co ban do phuy tai gay ra d6 1a phat nong va ton that, vi vay ton tai hai
loai phu tai tinh todn can phai duoc xac dinh d6 1a phu tai tinh toan theo diéu
kién phéat ndng va phu tai tinh toan theo diéu kién ton that:

- Phu tai tinh toan theo diéu kién phét ndng Ia phu tai gia thiét l1au
dai khong d6i trong duong vai phu tai thuc té bién thién vé hiéu qua nhiét 16n
nhat.

- Phu tai tinh toan theo diéu kién ton that thuong duoc goi la phu tai
dinh nhon 1a phu tai cuc dai ngan han xuat hién trong mot thoi gian ngan tir 1
dén 2 gidy chiing chua gay ra phat nong cho céc trang thiét bi nhung lai gay ra
c4c ton that va c6 thé 1a nhay cac bao vé hodc 1am dut cau chi. Trong thuc té
phu tai dinh nhon thuong xuat hién khi khai dong cac dong co hodc khi dong

cit cac thiét bi co dién khac.

12



Pé xac dinh dung phu tai tinh toan 1 rat khé, nhung ta c6 thé dung cac
phuong phap gan ding trong tinh toan. C6 nhiéu phuwong phap nhu vy, nguoi
k§ su can phai can cir vao thdng tin thu nhan dugc trong ting giai doan thiét
ké dé chon phuong phap thich hop, cang c6 nhiéu théng tin ta cang chon duoc
phuong phép chinh xéac hon.

2.2.3. Cac phuong phap xac dinh phu tai tinh toan va wu nhwoc diém ciaa
cac phuong phap

a). Xac dinh phu tai tinh toan theo suat phu tai trén mot don vi dién tich (F)
san Xuat.

Thudng ding phuong phap nay khi thong tin ma ta biét dugc Ia dién tich F
(m?) cua khu ché xuat va nganh cong nghiép (ning hay nhe n) caa khu ché
Xuat d6. Muc dich 1a du bao phu tai dé chuan bi ngudn (nhu nha may diénn,
duong day khong, tram bién ap).

Tu cac thong tin trén ta x4c dinh phu tai tinh toan theo suét phu tai trén mdt
don vi dién tich san xuat.

Su= So.F hay Py=p.F (1-1)
Trong do:
so [ KVA/ m?] : Sut phu tai trén mot don vi dién tich.

Po [KW/ m?] — suat phu tai trén mot don vi dién tich san xuat 1a mot

F[ m® ]~ dién tich san xuat c6 bé tri cac thiét bi dung dién.

Pé xac dinh so(po) ta dua vao kinh nghiém:

- Péi véi cac nganh cdng nghiép nhe (détd, may, giay dép, banh keo,... )
ta 1ay so= ( 100 = 200 ) kKVA/ m?
- Péi véi cac nganh cong nghiép nang (co khic, hoa chat, dau khi, luyén
kim, xi ming,... ) ta 14y so= (300 + 400 ) KVA/ m*.
Phuong phéap nay cho két qua gan dung. N6 dugc dung cho nhitng phan

xuong ¢ mat do may mac phan bé twong dbi déu nhu: phan xuong dét, san

13



Xuit vong bi, gia cong co khi...v.v. N6 dugc dung dé tinh toan thiét ké chiéu
sang.
b). Xac dinh phu tai tinh toan theo suét tiéu hao dién nang trén mot don vi
san phim

Néu khu ché xuat d6 1a méot xi nghiép va biét duoc san luong thi ta xéac
dinh phu tai tinh toan cho khu ché xuét theo suat tiéu hao dién ning trén mot

don vi san pham va tong san luong.

M.,
" Tmax (1_2)
Q,=P, 180 (1-3)

Trong do:
W,( kWh/ 1sp ): Pién ning can thiét dé san xuat 1 san pham (tra so tay t).
M: T6ng san pham san xuat trong 1 nam (sp).
Tmax( h ): Thoi gian sir dung cdng suét 16n nhat [4, trang254]. Cha thich: Tmax
la thoi gian néu hé théng cung cap dién chi truyén tai cong suat I6n nhat thi s&
truyén tai duoc mot luong dién ning ding bang luong dién ning truyén tai
trong thuc té mot nam.
Cha y:
Hai phuong an trén chi 4p dung trong dai doan du an kha thi.

c). Xac dinh phu tai tinh toan theo céng suat dit va hé s6 nhu cau Kn

Thong tin ma ta biét duoc 1 dién tich nha xwéng F ( m?) va cong suat dat
P; (kW) cua cac phan xuong va phong ban cua nha may. Muc dich Ia:
- Xac dinh phu tai tinh toan cho cac phan xudng.
- Chon bién ap cho phan xuong.
- Chon day dan vé phan xudng.

- Chon céc thiét bi dong cat cho phan xudng.
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Phu tai tinh toan cua mot phan xudng duge xac dinh theo cdng suat dat P, va
hé s6 nhu cau ke (tra so tay trang 254t, phu luc 1.3 sach thiét ké cap dién )

theo cac cong thuc sau:

Pu= Par= Kne: S Pai=Kne. > Pan (1-5)
Pes= Po.F (1-6)
Qu= Qa= Py 190 (1-7)
Tur d6 ta xac dinh dugc phu tai tinh toan cua phan xuong ( px ) nhu sau:
Pipx= Part Pes (1-8)
Qitpx= Qart Qes (1-9)

Vi phan xuéng dung dén soi dbt nén d6i voi phu tai chiéu sang thi o= 0
(cosp=1), ta 6 Q= Pe.tgg= 0. Chl y néu dung dén tuyp hoac quat thi ta
c6 cosep= 0.8, néu ding 2 quat ( cosp= 0.8 ) va 1 dén sgi dbt ( cosp=1) thi ta
lay chung cosp= 0.9
Néu hé s6 cong suat cose cua cac thiét bi trong nhom khac nhau thi ta tinh

hé sb cong suat cose trung binh:

p,-COSp, +p, .COS@,+ P4.COSP5+.....+ P ,.COSP,

COSPy= (1-10)

p1+p2+ 3+ ..... +pn

Trong c4c cong thirc trén:

Knc - hé s6 nhu cau [ 4, trang 254]

P, - cOng suat dat.

n - s6 dong co

Po ( W/m?) — suét phu tai chiéu sang [1, trang 253].
P4, Qa — cac phu tai dong luc cua phan xudng.

Pes, Qcs — C&C phu tai chiéu sng cua phan xudng.

T do ta co: Sttpx — 4 Pttsz + Qt%px (1-11)
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Vay phu tai tinh toan cua ca nha may (xi nghiép) la:

m

PttXN - kdt Z })ttpxi

i=1

nm

QthN = kdz Z Qltpxi

i=1
\ J4 J4 _ 2 2
Tu d6 ta co: Sixn = v Pixn + Qi

PttXN
COSPyxn =

ttXN

Trong do:

ks — hé sb ddng thai (thuong 6 gia tri tir 0.85t+ 1).

m — sb phan xuéng va phong ban, nhén thiét bi.

(1-12)

(1-13)

(1-14)

(1-15)

Phuong an nay c6 wu diém 1a don gian, tién loi nén duoc tng dung rong rai

trong tinh toan. Nhung c6 nhuoc diém kém chinh xac vi k. tra trong bang sé

lidu tra cau nd khéng phu thudc vao ché do van hanh va sé thiét bi trong

nhom nhung thuc té& Kn=Ke.Kmax VI VAY néu ché d6 van hanh va sé thiét bi

trong nhom thay doi

nhiéu thi két qua kém chinh xac. Phuong phap nay thuong ding trong giai

doan xay dung nha xudng.

e). Xac dinh phu tai tinh toan theo hé sb cuc dai Kma cONg suat trung binh Py,

Théng tin ma ta biét duoc 1a khé chi tiét, ta bat dau thyc hién viéc phan nhém

c4c thiét bi may moc (tir 8t+ 12 may / 1 nhom). Sau dé ta xac dinh phu tai tinh

toan ctia mot nhém n may theo cong suat trung binh Py, va hé s6 cuc dai Ky

theo cac cong thurc sau:

ptt - I(max'P[b — I(max'ksd Z I:)dmi
i=1

Q, =P, 189

16

(1-16)

(1-17)



[, =2t (1-18)
\/g‘Udm
Trong do:
n — s may trong mot nhom.

Py - cdng suat trung binh cia nhém phu tai trong ca may tai Ion nhat

([)tb = ksd'ZPdmi )
i=1

P (KW ) — cong suat dinh mac caa may, nha ché tao cho.
U, - dién 4p day dinh mac cua ludi (U, = 380 V).
ksq — hé so str dung cong suat hitu cong caa nhom thiét bi [1, trang 253].
Kmax — Né s cuc dai cdng suat hiru cdng caa nhom thiét bi (hé sé nay dugc xac
dinh theo h¢ s6 str dung hgy va so thiét bi dung dién hiéu qua ny,, tra tai ligu
[1, trang 256].
Nhg - SO thiét bi dung dién hi¢u qua: 1a sé thiét bi c6 cong suat bang nhau, c6
cuing ché do 1am viéc gay ra mot phu tai tinh toan ding bang phu tai tinh toan
do nhém thiét bi dién thuc té c6 cdng suat va ché do 1am viéc khac nhau gay
ra.
Céc budce xac dinh nyg
- Budc 1: Xac dinh n, 12 s thiét bi c6 cong suat 16n hon hoic bang mot nira
cong suat cua thiét bi cd cong suat 16n nhat.

ny

- Buéc 2: Xac dinh P, =%"P,, (1-19)
=1

- Budc 3: Xac dinh

* " -
n . (1-20)
P
P¥=-L -
P (1-21)
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P: Tng cdng suat cua cac thiét bi trong nhom thiét bi (nhém phu tai n) dang
Xet.

- Budc 4: Tra [4, trang 255] ta dugC nye* theo n* va P*

- Budc 5: Tinh Nhg= N. Nng™* (1-22)
Cha y:

- Néu trong nhdm c6 phu tai 1 pha ddu vao Uy, ( 220V ) nhu quat gio, .. ta
phai qui d6i vé 3 pha nhu sau: P, =3*P,, (1-23)

- Néu trong nhém c6 phu tai 1 pha dau vao Ugs, ( 380V ) nhur bién ap han, ..
ta qui d6i vé 3 pha nhu sau: P, = J3 *P,, (1-24)
Néu trong nhém c6 thiét bi 1am viéc & ché 6 ngan han 13p lai nhu cau trucN,
cau, may nang, bién ap han,... ta qui doi vé ché do dai han nhu sau:
qu = Pdm' kd% (1-25)
Trong d6 k% - hé s6 dong dién phan trim lay theo thuc té.

Tur @6 ta tinh dugc phu tai tinh todn cua ca phan xuong theo cac céng thac

sau:
Py =k, Z P, (1-25)
i=1
P =P,.D (1-27)
Qu = ky Z Qi (1-28)
=1
Q, =P, 180, (1-29)
Céc phan xuéng ciia cac nha may trong thuc té thuong dung dén soi dét nén:
QCS = O
Vay ta tinh duogc:
P, =P, +P, (1-30)
pr - le + ch (1_31)
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O, =04 (doQw=0) (1-32)

S =Py + 0, (1-33)
pr

cos@, = S (1-34)
px
Il = S

ttpx \/gUdm (1'35)

Trong do:
n, m: S6 nhdm may cia phan xudéng ma ta da phan & trén.
Kz Hé sb dong thoi (thudng co gia tri tir 0.85t + 1).

Nhan xét: Phuong phap nay thuong duoc dung dé tinh phu tai tinh toan
cho mot nhom thiét bi, cho céc ti dong luc trong toan bo phan xuéng. N6 cho
mot két qua kha chinh xac, nhung phuong phap nay doi hoi mét luong théng
tin day du vé cac phu tai nhu: ché do lam viéc cua tung phu tai, cong suat dat
cua ting phu tai, s6 lwong cac thiét bi trong nNhom ( Kegi, Pami, COS@i,... ).

f). Phuong phap xac dinh phu tai trong twong lai cua nha may:

Trong twong lai dy kién nha may s& duoc ma rong va thay thé, lip dat cac
may maoc hién dai hon.
Cong thtc tinh toan:

Swm()= Sinm(1+ o) (1-36)
Voi 0<t<T

Trong do:
Sam(t): La phu tai tinh toan cua nha may sau t nam.
Sunm © LA phu tai tinh toan caa nha may ¢ thoi diém khoi dong.
o Hé s6 phaét trién hang nam cua phu tai cuc dai (athuong ldy tir 0.0595 +
0.0685).

t — thoi gian du kién trong tuong lai.
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2.3. XAC PINH PHU TAI TINH TOAN CUA CAC GIAN TRONG NHA
TU DUNG.

2.3.1. Phan loai va phan nhom phu tai cia cac gian trong nha tw dung

Pé phan nhém phu tai ta dua vao cac nguyén tac sau:

+ CAc thiét bi trong nhdm nén c6 cling mot ché do 1am viéc

+ C4c thiét bi trong nhom nén duoc dit gan nhau, tranh chong chéo khi di
day va s& giam duoc ton that.

+ Tong cdng suit c4c thiét bi trong nhom ciing nén can ddi dé khoi qué chéch
léch giira c&c nhdm nham tao tinh dong loai cho cac trang thiét bi cung cap
dién.

+ S luong cac thiét bi trong ciing mot nhém khdng nén qué nhiéu vi s6 16 ra
cua c4c ta dong luc ciing bi han ché va néu dat nhiéu qua s& 1am phic tap
trong van hanh va sira chira, ciing nhu 1am giam d6 tin cay cung cap dién cho
ting thiét bi.Cin ctr voa cdng suat va tinh chit cua phu tai ta chia thanh hai
khu vuc chinh d6 1a khu vuc sa xuét va khu vuc nha hanh chinh.

+ Khu vuc hanh chinh phu tai chu yéu 13 quat, bong dién, diéu hod, may tinh,
loa dai...v.v. V&i s6 lugng thiét bi it nén ta tinh chung cho mot nhom.

Dua theo cac yéu to trén ta phan ra duoc cac nhom phu tai sau

Gian 10 :

e Nhém 1 : géom (1 + 6) — la tat ca d/c can c6 trong 1 10

e Nhoém 2 : gém (7 + 10) — 1a nhitng d/c chung cho 2 10

e Nhém 3 : gdém (11 + 13) — 1a nhitng d/c can c6 cho 1 gian

e loc bui/ 1 gian 10

Gian may :

Nhém : gom (14 + 23)

Cac dong co hoa hoc :

eNhom 1 : gém (24 + 33)

e Nhoém 2 : gdbm (34 + 43)
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Phan xudng cung cap nhién liéu :

eNhom 1 : gom (44 + 46) — thuoc nhom bing tai
e Nhém 2 : gdm (47 + 51) — thuoc nhém nha dau
e Nhom 3 : gdm (52 + 53) — thudc nhém cép cho cac cau than bén song
2.3.2. Xac dinh phu tii tinh toan cho cac nhom thiét bi khu vwe nha tu
dung

Vi d4 c6 cac thong tin chinh xac vé mat bang bd tri may moc thiét bi, biét
dugc cdng suat va qua trinh céng nghé cua ting thiét bi, nén ta xac dinh phu
tai tinh todn theo cong suat trung binh va hé sé cuc dai.

Ap dung cac cong thuc tinh trong phan e, muc 2.2.3. ta xac dinh phu tai
tinh toan cho cac nhom.
a) Xac dinh phu tai tinh toan cho nhom 1(Gian 10)
Tra tai liéu [1, 253]
ksg= 0.6 ; cosp=0.9 = tgp= 0.48

1 Cép cam 8 1.9*8
2 Than nguyén 1 9

3 Quat mat may nghién 1 22
4 Pap xi 1 55
5 Vit xi 1 55
6 Truyén dong phu may nghién 1 75

Cac thiét bi déu lam viéc ¢ ché do dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhém 1a n=13.

Tong cdng suat P= 132.2 kW

Cong suat 16n nhat cua thiét bi 13 P me= 75 KW;

S6 thiét bi ¢ cong suat > 0.5 *P e 12 Ny =1;
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Suyra: P, =75kW;

=Dl _o0g  pr=B_ 5 sy
n 13 P 1322

Tra bang sach [1, trang 255] npg* (n*, P*) ta duocC npg* = 0.2;
= s6 thiét bi dung dién hiéu qua ciia nhom 1 1a:
Nhg = N.Npg* =13* 0.2 = 2.6=4 ;
Tra bang Kmax theo K Va Npg ta dugC Kmax = 1.46 ;
= PTTT cua nhém 1 la:
P = K K i P, =146*0.6*132.2 =115.81kW
i=1

Q,, = P,,tgp =115.5*0.48 = 55.59kVAr

Sy = /(P + Q%) = /(115812 +55.59%) =128.46KVA
Dong dién tinh todn ctaa ca nhom:

| __Su _ 12846
®J3u, /3*0.38

b) Xac dinh phu tai tinh todn cho nhdm 2 (Gian 10)
Tra tai liéu [1, 253]

=19517A

ksg= 0.6 ; cosp=0.9 = tgp= 0.48

7 Xa dong day 1o 2 55*2
8 Bom dau MN 2 4*2
9 Vit truyén than bot 1 40
10 Bom phdt phat 2 1.1%2

Céc thiét bi déu lam viéc & ché do dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhom 1a n=7.

Tong cdng suat P= 160.2 kW

Cong suét 16n nhat cua thiét bi 12 P me= 55 KW:
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S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =2:
Suy ra: P, =55*2+40=150 kW ;

n 2
n*=—-L==0.29 pe= i _ 180 _4q,

n 7 P 1602
Tra bang sach [1, trang 255] npg* (n*, P*) ta duoc npg* = 0.32;
= sb thiét bi dung dién hiéu qua ciia nhom 2 1a:
Nhg = N.Npg® =7* 0.32 = 2.24=4;
Tra bang Kmax theo ke Va Npg ta dugC Kpax = 1.46 ;
= PTTT ctia nhom 2 la:
Pro = Kiax K 27: P, =1.46*0.6*160.2 =140.33kW
i=1

Q,, = P, 19 =140.33*0.48 = 67.36kVAr

Sir = \/(Pttzz +Q%2) = \/(140.332 +67.36°) =155.66kVA  Dong dién
tinh toan caa ca nhom:

_ Sy 15566
“ J3u,, +/3*0.38
c) Xac dinh phu tai tinh toan cho nhom 3 (Gian 10)
Tra tai liéu [1, 253]

I = 236.5A

ksg= 0.6 ; cosp= 0.9 = tgp= 0.48

11 Rira axit 8 0.55*8
12 Vit than bot 4 0.27*4
13 Bom nudc bo xung lam viéc 4 0.25*4

Céc thiét bi déu lam viéc & ché do dai han nén ta khong can phai qui doi.

S6 thiét bi trong nhém 1a n=16.
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Téng cong suat P= 6.48 kW
Cong suét I6n nhat cua thiétbilad:  Pauma= 0.55 KW:
S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =2;

Suy ra: P, =0.55*8+0.27*4=5.48 kW ;

n 2
= 013 pe_PL_548_,4p
n 16 P 6.48

Tra bang sach [1, trang 255] npg* (n*, P*) ta duoc npg* = 0.13;
= s6 thiét bi dung dién hiéu qua cta nhom 3 1a;
Nhg = N.NKg* =16* 0.13 = 2.08=4;
Tra bang Kpax theo Kyg va npg ta duoC Kpax = 1.46 ;
= PTTT cua nhom 3 la:

Pis = Kmax- SdZ:Pdm,—146*06”‘648 5.68kW

i=1

Q,; = P, tgp =5.68*0.48 = 2.73kVAr

Sy =/ (Pes’ +Q%us) = /(5.682 +2.73%) = 6.3KVA
Dong dién tinh toan cua ca nhom:

Sys 6.3

oo = J3U, +/3*0.38

d)Xac dinh phu tai tinh toan cho nhém 1 gian may
Tra tai liéu [1, 253]

=9.57A

ksg= 0.6 ; cosp=0.9 = tgp= 0.48

14 Quay truc 1 17
15 Chén MF 3+4 1 30
16 Chén MF 2 1 40
17 Chén MF 1 1 30
18 Bom mat khi 2 110*2
19 Gia nhiét ha 4p K4 1 75
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20 Gia nhiét cao ap 2 1.5*%2
21 Bom nudéc 12 1 1 22
22 Bom nudéc 1a 2 1 30
23 GNH K1+2+3 1 75

Céc thiét bi déu lam viéc & ché do dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhém la n=12.
Téng cong suat P= 542 kW
Cong suét 16n nhat cua thiét bi 12 Pme= 110 KW;
S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =3;
Suyra: P, =110*2+75+75=370 kKW ;

n
M3 025 pxP_370 6
n 12 P 542

Tra bang sach [1, trang 255] nyg* (n*, P*) ta duoc npg* = 0.54;
= s6 thiét bi dung dién hiéu qua cia nhom 1a:

Nhg = N.Nhg™ =12* 0.45 = 5.4=6;
Tra bang Kmax theo ke va npg ta dugC Knax = 1.37 ;

= PTTT cua nhdom la:

P

ttm

12
= Ko Keg- > Pyt =1.37%0.6 %542 = 445,52kW
i=1

Q. = P, tgp = 44552*0.48 = 213.85kVAr

Sim = \/ (P,.” +Q%m) = \/ (445.52% + 213.85%) = 494.19kVA

Dong dién tinh toan ctia ca nhom:

_ Sym 49419
" J3U,, +/3*0.38
e)Xac dinh phu tai tinh toan cho nhém 1 (kho hoa chat)
Tratai liéu [1, 253]

I = 750.84A

ksg= 0.6 ; cosp=0.9 = tgp= 0.48
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24 Dung dich phén kho héa 1 4
25 Bom nudc vao bé trung hoa 1 4
26 Bom chan khong 1 30
27 | Bom tai tuan hoan 1+2 1 45
28 | Bom kiém 1 4
29 Bom amoniac 1 4
30 Hoan lai nudc rira ngugc 1 4
31 | Bom dung dich phot phét 1 4
32 4 dong co bom nudc dong 1 11
33 Bom cong nghiép 1, 2 1 17

Céc thiét bi déu lam viéc ¢ ché do dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhém 1a n=10.
Tong cong suat P= 127 kW
Cong suét 16n nhat cua thiét bi 12 Pme= 45 KW:
S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =2:
Suy ra: P, =45+30=75 kW ;

n
=22 g2 pe_P_ 75 59
n 10 P 127

Tra bang sach [1, trang 255] npg* (n*, P*) ta duoC nye™* = 0.47;

= b thiét bi dung dién hiéu qua ctaa nhom 1 1a:
Nhg = N.Nhg* =10% 0.47 = 4.7=5;
Tra bang Kpax theo Ky va Npg ta dugC Kpax = 1.41 ;

= PTTT cua nhém 1 la;
10
Py = Koo Ky Z P, =1.41*0.6*127 =107.44kW
i=1

Qu =Py t9@=107.44*%0.48 = 51.57kVAr
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S = \/(Ptt12 + Q%) = \/(107.442 +51.57%) =119.18kVA
Dong dién tinh toan cta ca nhom:

Iy = S 11918 =181.08A

O J3U, 4/3*0.38

f)Xac dinh phu tai tinh toan cho nhém 2 ( tram bom tuan hoan-kho hda chat)
Tratai liéu [1, 253]

ksg= 0.6 ; cosep= 0.9 = tge=0.48

34  |[Bom thuy luc 1 75
35 Bom N2H4 1 2.2
36 Chuyén axits 1 11
37 Bom hut bun 1,2 1 17
38 Bom nudc trong 1, 2 1 30
39 Bom dung dich voi 1 7.5
40 Dinh luong axits 1 2.2
41 Dinh luvgng phén 1,2,3,4 1 0.27
42 | Bom rira axits so 2 1 13
43 Bom rtra nguoc kho hoa 1 45

Céc thiét bi déu lam viéc & ché d6 dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhém 1a n=10.
Tong cong suat P= 135.67 kW
Cong suat 16n nhat cua thiét bi 13 P me= 45 KW;
S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =2:
Suy ra: P, =45+30=75 kW ;

n 2
n 10 P 13567

Tra bang sach [1, trang 255] nyg* (n*, P*) ta duoc npg* = 0.54;

0.55

27




= s6 thiét bi dung dién hiéu qua cua nhom 2 Ia:
Nhg = N.Nhg* =10* 0.54 = 5.4=6;
Tra bang Kmax theo kg Va npg ta dugC Kmax = 1.37 ;

= PTTT cua nhéom 2 la:

10
Peo = Knoc-Keg - Py =1.37*0.6*135.67 = 115.52kW

i=1

Q,, = P, 199 =115.52*0.48 = 55.45kVAr

Sy, = (P’ + Q%) = /(115527 +55.457) =128.14KVA
Dong dién tinh todn cta ca nhom:

| __ Sy _ 12814
“ o J3u, /3*0.38

g)Xac dinh phuy tai tinh toan cho nhém 1 (bang tai — thugc pxcc nhién ligu)
Tra tai liéu [1, 253]

=194.69A

ksg= 0.6 ; cosp=0.9 = tgp= 0.48

44 Dong co bang 2A, 2B 2 55*2
45 Dong co bang 3A, 3B 2 132*2
46 Dong co bang 4A, 4B 2 55*2

Céc thiét bi déu lam viéc & ché d6 dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhém la n=6.

Tong cong suat P= 484 kw

Cong suét 16n nhat cua thiét bi 12 Pgme= 132 KW;

S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =1

Suyra: P, =132 kW ;
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n*: = :Ol7 P*:ﬂ—&:O_Z?

P 484
Tra bang sach [1, trang 255] nyg* (n*, P*) ta duoc npg* = 0.89;
= s6 thiét bi dung dién hiéu qua cua nhom 1 1a:
Nhq = N.Nhg* =6* 0.89 = 5.34=6;
Tra bang Kmax theo kg Va Npg ta dugC Kmax = 1.37 ;

= PTTT cua nhém 1 la;

6
Py = Ko Koy Z P, =1.37*0.6*484 =397.85kW

i=1

Q,;, = P,,1gp = 397.85*0.48 = 190.96kVAr

S, = /(P + Q%) = /(397.85% + 190.96) = 441.31KVA
Dong dién tinh toan cua ca nhom:

| __Sw _ 44131
* J3u,, +/3*0.38

h)Xac dinh phu tai tinh toan cho nhém 2 (nha dau — thuoc pxcc nhién liu)
Tra tai liéu [1, 253]

=670.5A

ksg= 0.6 ; cosp= 0.9 = tgp= 0.48

47 Bom dau mazut cap | 3 40*3
48 Bom dau mazut cap Il 3 200*3
49 | P/c bom thai 1 10
50 D/c nhap dau tir cang 1 17
51 D/c bom néng chen 1 17

Céc thiét bi déu lam viéc & ché do dai han nén ta khong can phai qui doi.
S6 thiét bi trong nhém 1a n=9.

Tong cong suat P= 764 kW

Cong suét 16n nhat cua thiét bi 12 P me= 200 KW;

29



S6 thiét bi c6 cong suat > 0.5 *P e 12 Ny =1
Suy ra: P, =200 kW ;

n 1
n*=-—1="=0.11 pro 200406
n 9 P 764

Tra bang sach [1, trang 255] nyg* (n*, P*) ta duoc nyy* = 0.76;
= s6 thiét bi dung dién hiéu qua ciia nhom 2 1a:
Nhg = N.Nhg* =9* 0.76 = 6.84=7,;
Tra bang Kmax theo K Va npg ta dugC Kmax = 1.33;
= PTTT cta nhém 2 la:

I:)ttz - kmax'ksd ' _

9
i=1

P, =1.33*0.6*764=609.67kW

Q,, = P,,tgp = 609.67*0.48 = 292.64kVAr

Siz = \/ (P, +Q%:2) = \/(609.672 +292.64%) = 676.27kVA

Dong dién tinh toan ctia ca nhom:

_ Sis1 _ 67627
o J3u, 3*0.38
i)X4c dinh phu tai tinh toan cho nhém 3 (bén cang — thudc pxcc nhién ligu)
Tra tai liéu [1, 253]

I =1027.48A

ksg= 0.6 ; cosp= 0.9 = tgp= 0.48

52 Di chuyén cau 1 11

53 | Nang va dong md gau 1 45

Céc thiét bi déu lam viéc & ché do dai han nén ta khong can phai qui doi.
S thiét bi trong nhom 1a n=2.

Téng cdng suat P= 56 kW

Cong suat 16n nhat cua thiét bi 13 P me= 45 KW;

S6 thiét bi ¢ cong suat > 0.5 *Pyyume 12 Ny =1;
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Suyra: P, =45kW ;

n 1
n*:—lz—:0'5 P*:i:ﬁ:O_S
n 2 P 56

Tra bang sach [1, trang 255] npg* (n*, P*) ta duoc npg* = 0.7;
= s6 thiét bi dung dién hiéu qua ciia nhoém 2 1a:
Nhg = N.Npg* =2% 0.7 = 1.4=4;
Tra bang Kmax theo Ksg va Ny ta dugC Kpax = 1.46 ;

= PTTT cua nhém 3 la;

N

Pis = KpaxKeg > Pymi =1.46*0.6*56 = 49.06kW
i=1

Qs = Ps1g = 49.06*0.48 = 23.55kVAr

S,, =+/(Pyy’ + Q%s) =+/(49.067 + 23.567) = 54.42kVA
Dong dién tinh todn cta ca nhom:

| __Sw _ 5442
® J3u, /3*0.38

Bang tong hop céac phu tai tinh toan cua cac khu trong nha ty ding

=82.68A

Tén khu vuc Pe(KW) | Qu(KVAR) | Sq(kVA) (A
Gian 10 1533.24 736 1700.32 2583.92
Gian may 1782.08 855.4 1976.76 3003.36
Kho hoa chét 222.96 107.02 247.32 375.77
Pxcc nhién lidu | 1056.58 507.15 1172 1780.66

Pai =Pitgi +Prigm FPitkne +Pitpxcent =1533.24+1782.08+222.96+1056.58 =4594.86
kW

2.3.3. Xac dinh phu tai chiéu sdng cho nha tw ding

Khu nha ty dung véi dién tich mat bang 1a 8000m? , chiéu sang bang dén tuyp

Vi vay suat chiéu sang cua nd sé 1a: P, = 20W/m?
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= Phu tai chiéu sang cta nha tu ding s& 1a:
Pestda = Po .S =20.8000 = 160000W =160kW
Phu tai tinh todn cho ca nha ty dung:
Pittg =Pai +Pestg =4594.86+160 =4754.86 kW
Qittd =Prg -tge =4754.86.0.48=2282.33 kVAr

St =y (Pag” + Q) = /(4754867 + 2282.33%) = 5274.25 kVA

St _ 5274.25 _ 801339A

liig =
T 3U,  3*0.38
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CHUONG 3
THIET KE MANG HA AP CHO NHA TU DUNG CUA
CONG TY

Mang ha &p cua nha ty dung duoc cap dién tir may phat 1a 10.5kV qua 1may
bién ap giam xudng con 0.4kV

3.1. VI TR, DUNG LUONG, SO LUONG CAC TRAM BIEN AP

3.1.1. Yéu ciu ddi véi so’ d6 cung cip dién

Yéu cau dbi voi so d6 cung cap dién va ngudn cung cap rat da dang. N6
phu thudc vao cong suat yéu cau caa xi nghiép. Khi thiét ké cac so dd cung
cap dién phai luu ¥ toi cac yéu to dac biét dic trung cho nha may, cac thiét bi
doi hoi do tin cay cung cép dién cao, cac dic diém cua quy trinh san xuét va
quy trinh cdng nghé ...dé tir d6 xac dinh mac do bao dam an toan cung cap
dién, thiét 1ap so d6 cau truc cap dién hop Iy,

Viéc lya chon so dd cung cap dién phai can ctr vao dd tin cay, tinh kinh té
va an toan. Do tin cay caa so d6 cip dién phu thudc loai ho tiéu thy ma no
cung cap, cin ctr vao loai ho tiéu thy dé quyét dinh sé lugng nguon cung cap
cta so dd.

So do6 cung cap dién phai c6 tinh an toan dam bao an toan tuyét doi cho
ngudi va thiét bi trong trang thai van hanh . Ngoai ra, phai luu ¥ téi cac yéu té
k§ thuat khac nhu don gian, thuan tién, dé van hanh, c6 tinh linh hoat trong
viéc khic phuc su cé.

3.1.2. Phwong an cung cap dién cho nha ty dung
a) Phan loai va danh gia h¢ tiéu thu dién trong nha may

Nguyeén tic chung dé danh gia ho tiéu thu (Nha may, xi nghiép...) dién Ia
ta dya vao tim quan trong caa ho tiéu thu tac la khi ta nging cung cap thi
murc d6 anh huong cua nd toi hoat dong cia toan nha may 1a cao hay thap, tir
d6 ta c6 thé xac dinh duoc loai phu tai va so do cap dién hop 1y cho cac phan

xudng cho toan nha may.
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Theo nguyén tic trén ta thdy nha tu ding cua cong ty dién Pha Lai néu xay
ra mat dién s& gay thiét 16n vé kinh té. ..
b) Xac dinh vi tri, s lugng, dung lwgng cac tram bién ap phan xudng

Chon s6 lugng MBA cho cac phan xudng c6 ¥ nghia quan trong di véi
viéc xay dung mot so dd cung cap dién hop 1y .
Thong thuong thi mdi tram chi dat 1 MBA 4 tét nhat . Uu diém 2 tiét kiém
dat dai, van hanh don gian, chi phi nhé . Tuy nhién ¢6 nhuoc diém 1a dam bao
an toan cung cép dién khong cao. Vi hé théng tu ding cua cong ty 1a ho tiéu
thu loai 1 cho nén dé dam bao cung cap dién an toan ta ding 4 tram bién &p
dit tai 4 gian may cua nha may (va trong thuc té nha may ciing dang van hanh
va cap dién theo phuong phap ndy). Ngoai ra ta ciing chi ding mot phuong
phap cip dién theo dung thuc té cia nha may d6 1a dién duogc cap di tir 4 tram
bién ap cua 4 gian mdy di toi cac gian 10, kho héa chat, tram bom tuan hoan
va cac khu nha cung cap nhién liéu tir than, dau cua khu nha ty ding.
+Dung lugng cac tram bién &p

T, cap dién cho MF1 va 10 1A,1B

T, cap dién cho MF2 va 16 2A,2B
T, cap dién cho MF3 va 10 3A,3B
T, cap dién cho MF4 va 10 4A 4B
Con lai tram bom tuan hoan, kho hda chat va phan xuéng cung cap nhién liéu
lay dién truc tiép tir may phat.

Ta sé tinh chon cho 1 tram bién &p, 3 tram con lai thi twong tu. Trong 1
tram ta sir dung 2 may bién ap.
Chon cong suat may bién ap:

S 91927

> — 656.62(kVA)
dmBA 14 14

(1.4 12 hé s6 qua tai ng véi 5 ngay 5 dém1, mdi ngay qua tai khéng qua 6h)
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Chon dung 2 may bién &p loai 1000 - 10/ 0.4 kV cua Cong Ty Thiét Bi

Pién do Viét Nam san xuét.
Cac may bién &p san xuat tai Viét Nam, khdng phai hiéu chinh nhiét db.
Chuy:
May ngoai nhap phai hiéu chinh nhiét do theo cong thuec:
St

SdeA > K
hc

Trong do:
Kne — hé s6 hiéu chinh nhiét do.

-4
A%

Kne 100

- nhiét d6 moi trudng sir dung may (°C).

0

%

T tinh toan trén ta chon dung luong cac may bién ap:
= S 4mp1 = 1000 kVA =S dmB?2
Chon may bién &ap BA1, BA2 caa Cong Ty Thiét Bi Bién cua Viét Nam ché

- nhiét d6 méi trudng ché tao may (°C).

tao c6 cac thdng sb ky thuat nhu bang 3.1.

Bang 3.1: Thong s6 may bién ap

Congsuat | biénap | AP, APy Un lo
KVA (kV) (W) w) | (%) (%)
1000 10/0.4 | 4900 | 15000 | 5.5 5.0
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Trong do:
APy: Ton that cong suat tac dung khong tai caa may bién ap cho trong 1y lich
may kW.
APy: Ton that céng suat tac dung ngan mach ciia may bién ap kW.
i%: Gié tri twong ddi cua dong dién khéng tai.
Un%: Gia tri tuong d6i cua dién ap ngan mach.
Xét chi tiéu kinh té ki thuat ctia phuong an trén:

Néu ca 2 may (BA1, BA2) cung lam viéc song song thi cung cap du cong
suat cho toan bo phu tai dién cua nha véi hé sé phu tai.

S
M
Khi mot may gap su ¢d thi may kia duoc phép qua tai 40% so véi cong suat

dinh muac cua nd moi ngay khéng qua 6gio va trong 5 ngay dém lién tuc. Moi
lan qua tai MBA hao mon cach dién twong duong véi 6 thang né lam viéc
dinh murec.
= Ta c0: Syt =Mx Sy
Trong d6 m: Boi s6 qué tai =1.4
Spt = 1.4. S4 = 1.4* 1000 = 1400 (KVA)

Khi mot may gap su ¢ thi d6 tin cung cap dién cho nha may cén thép Nam

bo la:
1400
919.27°
Nhu vay may con lai dam bao d6 tin cay cung cap dién 100% ngay ca khi

100% = 152.3%

su co 1 may.
Tinh ton that cong suat cia may bién &p.

Tén that trong may bién &p bao gém ton that khdng tai (ton that sat) va tén
that c6 tai (ton that dong).
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Tén that cdng suat tac dung va phan khang trong may bién ap dugc tinh
theo cong thuc sau [3,(trang 77, 78, 79)]:

S 2
APt = AP, + APy (Sp‘ ] (kW) (3-1)
dm
S 2
AQk = AQp + AQy (S ] (KVAT) (3-2)
dm
AQy =Y 1/" an (KVAF) (3-3)
AQo = 1o ey an) (3-4)
00
AP, = APy + ki, AQp  (KW) (3-5)
APy = APy + Ky AQn (kW(2-6) (3-6)
Néu tram c6 n may bién ap lam viéc song song
2
! ’ Spt
AP,r=n. APy + — APy .| —— (kW) (3-7)
n Sd
m
Trong do:

APy’: Ton that cong suat tac dung khong tai cia may bién ap khi ké dén thanh
phan cdng sut phan khang, kW.

APy :T6n that cong suat tdc dung ngan mach cua may bién ap khi ké dén
thanh phan céng suat phan khang, kW.

AQq: TN that cdng suat phan khang khdng tai caa may bién &p, KVAr

AQy : T6n that céng suat phan khang ngan mach caa may bién ap, KVAr

Spt: Phu tai toan phan, kVA.

Sim : Dung luong dinh muac cia may bién ap, kVA.

i%: Gié tri twong ddi cuia dong dién khéng tai, cho trong ly lich may.

Un%: Gi4 tri twong d6i cua dién 4p ngan mach cho trong Iy lich may.

ki: Puong luong kinh té caia cong suat phan khang, KW/KVAr,
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n: s6 may bién ap 1am viéc song song.
+Tinh ton thdt cdng sudt cia may bién &p BA1,BA2
Cac ton that AQ, va AQy dugc tinh theo cong thirc sau:

_i%s,, _95.0*1000
AQ= —00" =7 100

Uy %S4 _5.5*1000
100 100

=50 (kVAr) (theo cong thurc 3-4)

AQn = =55 (kVAr) (theo cong thuc 3-3)

Trong do
i%: Gié tri twong ddi cua dong dién khéng tai, cho trong ly lich may.
Un%: Gié tri tuong d6i cua dién p ngan mach cho trong Iy lich may.
AP, = APy + ki, AQp

= 4.9+ 0.05* 50 =7.4 (kW) (theo cong thuac 3-5)
APN’ = APN + kkt. AQN
=15+ 0.05* 55 = 17.75(kW) (theo cbng thurc 3-6)
Ton hao cong suat khi ca 2 may cung lam viéc song song:
2
5 1 > Sp[
APZT =2. APO + —APN = (kW)
2 Sd
m
APyr=2%74+1 *17 75 *[1388]2 (kW) (theo cong thirc 3-7)

Chon dung luong méy bién &p cho cac gian con lai

- Tram bién &p B, c4p dién cho nha 100(nhién liéu than lay tir cang)

S oS 5442
=14 140

= 38.87(kVA)

Chon hai may bién &p 50 kVA cua cong ty thiét bi dién do Viét Nam san xuét
khdng phai hiéu chinh theo diéu kién nhiét da.
- Tram bién &p B, cip dién cho nha 12(biang tai —pxcc nhién liéu)

g, > Sn _ %fl - 315.22(kVA)
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Chon hai may bién &p 320 kVA cua cong ty thiét bi dién do Viét Nam san
xuat khéng phai hiéu chinh theo diéu kién nhiét do.
- Tram bién &p B;cap dién cho nha 46(nha dau- pxcc nhién liéu)

S, % = 6716427 = 483.05(kVA)

Chon hai may bién ap 560 kVA
- Tram bién &p B, cép dién cho kho hoa chat

S. 11918

> = =8513(kVA
S 14 14 (kVA)

Chon may bién &p 100 kVA
- Tram bién &p Bscap dién cho nha 61(tram bom tuan hoan_kho hda chat)

S, > % = % = 91,53(kVA)

Chon hai may bién ap 100 kVA

*Tir d6 ta c6 bang chon may bién &p sau:

Bang 3.2: Tinh chon may bién ap

Thi .| SamBa | _,
Tén phan xuong Si(KVA) | S6 may Tén tram

tu (kVA)

1 | Nha 100 54,42 2 50 B,
2 | Nha12 441,31 2 320 B,
3 | Nha46 676,27 2 560 Bs
4 | Kho hoa chat 119,18 2 100 B,
5 | Tram bom tuan hoan 128,14 2 100 B:

So do di day cua nha ty ding duoc thé hién ¢ hinh 3.1
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100 12

nha dau 46

kho héa chat

MF1 ME2 MF3 MF4

61

Hinh 3.1: So d6 di day nha ti diing

Trong do:
Nha 46: nha dau.
Nha 100: nhién liéu than duoc lay tir bén cang cap cho céc cau than bén sdng.
Nha 61: tram bom tuan hoan( thuoc 1 phan cua kho hoa chat).
Nha 12: nhién li¢u than ding dé cip cho bang tai.
1A + 4B: 8 gian lo.
MF1 + MF4: 4 gian may
3.2. CHON DAY DAN VA CAC THIET BI BAO VE MANG HA AP
CUA NHA TU DUNG
3.2.1. Cé sé 1y thuyét tinh chon cap

Day dan va day cép trong mang dién duogc lya chon theo cac diéu kién sau
day:
- Luya chon theo diéu kién phat nong.
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- Lua chon theo diéu kién ton that dién cho phép.
Ngoai hai diéu kién néu trén ngudi ta con lya chon theo két cau caa day dan
va cép nhu mét soi, nhiéu soi, vat liéu cach dién v.v...
3.2.2. Cac phwong phap lwa chon cap trong mang dién
*|ya chon theo diéu kién phat néng.

Khi c6 dong dién chay qua day dan va cap, vat dan bi néng lén. Néu nhiét
d6 day dan va cap qua cao co thé 1am cho chdng bi hu hong, hodc giam tudi
tho. Mat khac d6 bén co hoc cua kim loai dan dién ciing bi giam xuéng. Do
d6 nha ché tao quy dinh nhiét do cho phép d6i vai mdi loai day, day cép. Vi
du; day tran c6 nhiét d6 cho phép la 75°C, day boc cao su cé nhiét do cho
phép 12 55°C...

Hay xét truong hop don gian nhat, 6 1a sy phat nong caa day tran dong
nhat. Day dan tran dong nhét Ia day co tiét dién khong thay doi theo chiéu dai
va lam bang mot vat liéu duy nhat. Khi khong c6 dong dién chay trong day
dan thi nhiét d6 cua nd bang nhiét 6 mai truong xung quanh. Khi c6 dong
dién di qua, do hiéu ung Jun day dan s& bi ndng 1én. Mot phan nhiét luong sé
d6t nong day dan, phan nhiét luong con lai s& toa ra moi trudng xung quanh.

Déi véi mdi loai day, cap nha ché tao cho truéc gia tri dong dién cho phép
lep dONG I¢p tng V& Nhiét do tiéu chuan ciia moi trudng 1a khong khi, + 25°C,
d4t 15°C.

Néu nhiét d6 ciia méi trudong noi lap dat day dan va cap khac vai nhiét do
tiéu chuan néu trén thi dong dién cho phép phai duoc hiéu chinh:

lp (hiéu chinh) = K., (3-8)

Trong do
lp: Dong dién cho phép cua day dan, cap tng voi diéu kién nhiét do tiéu
chuan cua moi truong, A.

k: Hé sb hiéu chinh, tra trong so tay.

41



Vay diéu kién phat nong la:
liv max < lep (3-9)
Trong do:
Iy max: DONg dién 1am viéc 1au dai 16n nhat.
lp: Dong dién cho phép (da hiéu chinh) cua day dan.
*Lura chon theo diéu kién ton that dién dp cho phép

Tén that dién ap trén dudng day dugc tinh theo cong thic:

PR+QX ,, (3-10)

dm

AU =

Trong dé
P;Q: Céng suat tac dung phan khang chay trén duong day, KW; kKVAr
R;X: Dién trg, dién khang cua duong day, Q
Uam: Pién ap dinh muc cua day, kV
Pé d& so sanh ngudi ta thuong tinh theo tri s6 phan tram:
Khi duong day cé nhiéu phu tai tap trung, ton that dién ap co thé tinh:

PR+QX 100 (3-11)

AU = 5258
v2 1000
m

To6n that dién ap duoc tinh theo cong thic sau:

. -
> R +0x
AU = =1 % (3-12)
Udm

Diéu kién AU < AU, AUg, = 5% Ugy,

3.2.3. Tinh chon cap ha ap
Dé chon tiét dién day dan ta dya vao bang sau:
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Bang 3.3: Tiéu chuan chon cép

Péi tugng i AU, lcp
U=110kV

Moi d6i tuong
U=6,10,22,35 kV

+ D6 thi, Xi nghiép X - -
+ Nong thon - X -
U=0.4kVv

+ D6 thi, Xi nghiép - - X
+ Nong thon - X -

Jie: Mat d6 dong kinh té.
X: Sir dung phuong phép chon tiét dién theo mat do dong kinh té
- : Khong st dung phuong phap chon tiét dién theo mat d6 dong kinh té
Tra [1, trang 254] ta c6 thoi gian sir dung cong suat 16n nhat Ty, tra bang
sau s& ¢ J= 1.1 A/ mm>.
Bang 3.4: Mat d6 dong kinh té theo Ty

S Tima= 3000 — 5000
Loai day dan Tmax<= 3000 h ] Tmax>= 5000 h
Ava AC 1.3 1.1 1
Cap 1561 dong 3.5 3.1 2.7
Céap 16i nhdm 1.6 1.4 1.2

*Tinh chon cap ha ap tir may bién ap tw ding TD91 t&i thanh céi 6.3kV.
Chon theo diéu kién phat nong ta co:

_Sg_ 1000
It 2-\/§-Udm J3*6.3

Ky Aep>1y

= 91.64(A)
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Chon cép 3 pha 3 day cua hang FURUKAWA (nhat) tra bang [2,270] ta
cd: cu/XLPE\PVC- 3x16 mm? sir dung ngoai troi c6 1p=105 A

ro=1.47Q2/km

X0=0.117Q/km

Inis=2.28KA

* Tinh chon cap cap ha &p tir thanh cai 6, 3kV téi may bién ap
Bl 10/0.4kV-50kVA

Chon theo diéu kién phat nong ta co:

Ky Aep =1y

S
tt __ 90 _,5g0a)

™ V3.4 dm J/3*6.3
Chon cap cu /XLPE\PVC-3x10mm?
Dong dién cho phép: 1cp=80A.
lcp =80 Iy = 4.58

ro=1.83Q/km

X0=0.127Q/km

Inis=1.43KA

* Tinh chon cap cap ha &p tir thanh cai 6, 3kV téi may bién ap
B2 10/0.4kV-320kVA

Chon theo diéu kién phat nong ta co:

K, . Aep=1y

_ Su 320

Chon cap cu /XLPE\PVC-3x10mm?
Dong dién cho phép: 1cp=80A.

= 29.33(A)
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ry=1.83Q2/km

X0=0.127Q/km

Inis=1.43KA

* Tinh chon cap cap ha ap tir thanh cai 6, 3kV téi may bién ap
B3 10/0.4kV-560kVA

Chon theo diéu kién phat nong ta co:

Ky dep Iy

S
tt _ 500 _ g4 350p

= \/§-U dm V3*6.3
Chon cap cu /XLPE\PVC-3x10mm?
Dong dién cho phép: 1cp=80A.
lcp =80> Iy =51.32

ro=1.830Q/km
X0=0.127Q/km
Inis=1.43KA
* Tinh chon cap cap ha ap tir thanh cai 6, 3kV ti may bién ap
B4,B5 10/0.4kV-1000kVA
Chon theo diéu kién phat nong ta co:

Ky Aep>1y

S
tt _ 1000 _g1 gaep)

= \/§-U dm V3*6.3
Chon cap 3 pha 3 day cua hdng FURUKAWA (nhat) tra bang ta co:
cu/XLPE\PVC- 3x16 mm? str dung ngoai troi ¢ 1c=105 A c¢6 chiéu dai
lcp =105 Iy, =91.64 (A)

ro=1.47Q/km
X0=0.117Q/km
|N15=2.28kA
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Bang thong sé may cit 6.3 kV do ABB ché tao
Thong s6 may cit 6.3 kV

It N, . bién ap chiu
| Ugm | ldm Khoi lugng
Loal 3s dung xung
kV) | (A) (kg) ,
(kA) set (kV)
170
EAZ 7.2 | 2500 | 31.5 1500

3.3. TINH NGAN MACH CHO HE THONG PIEN

3.3.1. Muc dich ciia viéc tinh ngin mach

Ngén mach la hién tugng mach di¢n bi nodi tat lai qua mot téng tréd co dién
tré ~0. khi xay ra ngan mach thi trong mach dién s& phat sinh ra qua trinh qua
d6 dan dén su thay do6i dot ngdt ciia dong dién va dién ap. Dong dién ting lén
tGi mot gia tri rat 1on c6 thé hang truc hang trim kA. Sau d6 lai giam dén gia
tri xac 1ap con dién ap giam xudng dién ap ngan mach rdi xudng dién ap on
dinh. Vi vay ngén mach 12 mot su ¢b nguy hiém vi dong ngén mach 1én do6 x¢€
gy phat nong cuc b cac phin ma dong ngan mach di qua, 1am hong cac thiét
bi dién, gay luc dién dong pha vo cudn day, st cach dién, bién dang cac khi
cu. Khi ngin mach dién ap tut suéng dong co nging quay lam hong san
pham, gay mat dién cho hé thong.

Vay muc dich ta phai tinh ngén mach cho hé théng dién dé:
- Lua chon thiét bj dién
- Tinh toén thiét ké bdo vé ro le
- Tim cac bién phap han ché dong ngan mach.
Cac dang ngan mach thuong xay ra trong hé théng cung cap dién 1a:
- Ngan mach ba pha.
- Ngan mach hai pha.

- Ngan mach mét pha cham d4t.
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- Ngan mach hai pha cham dat.

Trong d6 ngan mach ba pha 1a nghiém trong nhat. Vi vay thuong nguoi ta can
ctr vao dong dién ba pha dé lya chon cac thiét bi dién.

3.3.2. Tinh ngian mach phia ha &p

+ Tinh toan ngan mach tai N,

Tir so d6 thay thé ta co

X

2 2
4TS Ntb e ,EZ)*31_5 =01
Puong day cap tir TD10 dén thanh cai 6.3kV 1a cap 3 pha 3 day cua hing
FURUKAWA (nhat) c6: cu/XLPE\PVC- 3x16 mm? sir dung ngoai troi voi
ro=1.47Q/km
X0=0.117Q/km
Tong tro day dan caa hai 19 1a:
Z=ro+Xo=1.47 +j*0.117

Vay dong dién ngan mach tai N1 1:

U 6.3
|\, =0 : = 1.64(kA)
NI V8Z) 3+ 1472 4 (0.117+0.12)2
i NL = V2*1.8*1.64=4.17(kA)
+ Tinh toan ngan mach tai N, ciing c6
U
__th _ 6.3 —1.64(kA)

N2 = =
V3Zy  3#,1.472 +(0.117+0.11)2

i o = V2 *¥1.8%1.64 = 4.17(KA)

+ Tinh toan ngan mach tai Ng, N,
Dung cép 3 pha 3 day cua hang FURUKAWA (nhat): cu/XLPE\PVC- 3x16
mm? sir dung ngoai troi ¢d 1cp=105 A c6 chiéu dai

lop =105 Iy; =91.64 (A)
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ro=1.47Q/km
X0=0.117Q/km
Inis=2.28KA
Z=ro+xo =1.47 + j*0.117
Viy dong dién ngan mach tai Ng, N, Ia:
Yib 6.3

= = :164(kA)
N34 V325, 3+ 1.4724(0.117+0.11)2

i, =V2*1.8%1.64=4.17(kA)

3,4
+ Tinh toan ngan mach tai Ns
Chon cap cu /XLPE\PVC-3x10mm?
Dong dién cho phép: 1cp=80A.

lop =802 Iy =51.32
ro=1.83Q/km
X0=0.127Q/km
Z=rotXo =1.83 +j*0.127
Vay dong dién ngan mach tai Ns la:
_ Yy 6.3

5 3Zg 3%,1832+(0.127+0.11)2

=1.07(KA)

N

iy = V2 *1.8*1.07 =2.72(kA)

5
+ Tinh toan ngan mach tai Ng
Chon cap cu /XLPE\PVC-3x10mm?
Dong dién cho phép: 1cp=80A.
ro=1.83Q/km
X0=0.127Q/km
Z=ro+Xxo =1.83 + j*0.127

48



Viy dong dién ngan mach tai N Ia:
U 6.3
o=t — : =1.07(kA)
NG V3Z5  3+.1832 +(0.127+0.11)2

= J2*1.8%1.07 = 2.72(kA)

ika6
+ Tinh toan ngan mach tai N
Chon cép cu /XLPE\PVC-3x10mm?
Dong dién cho phép: 1cp=80A.

ro=1.83Q/km

X0=0.127Q/km

Z=ry+Xo =1.83 + j*0.127
Viy dong dién ngan mach tai N Ia:

Yib 63

_ _ _1.07(kA)
N7
V3Zg  j3+./1.832 +(0.127+0.11)2

'YKN7

3.4. TINH CHON VA KIEM TRA CAC THIET BI HA AP

= J2*1.8%1.07 = 2.72(kA)

3.4.1.Tinh chon va kiém tra may cat
Tinh chon va kiém tra may cit theo diéu kién sau:

Bang 3.5: Diéu kién chon va kiém tra may cat

dai luong chon va kiém tra biéu kién
Dién ap dinh muac, kV Udmmc = Udmp
Dong dién dinh muac, A lammc = lep
Dong dién cat dinh muc, kA leam = In
Dong dién on dinh dong, kKA L > ixk
Dong dién 6n dinh nhiét, KA ‘.
lhham = [ -
nh.dm
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* Kiém tra may cit phia ha ap

Ta chon may cat BM3-10do Lién X6 ché tao,FOCT-687-41

Bang 3.6: Kiém tra may cit ha 4p BATG

STT Pai luong chon Két qua
1 | Dbiénapdinhmiac (kV) 6.3
2 | Dong dién dinh mac  (A) 600
3 | Dong dién cat dinh mic  (KA) 9.7
4 | Dong dién 6n dinh dong (kKA) 25
5 | Dong dién 6n dinh nhiét (KA) 15

3.4.2. Tinh chon va kiém tra dao cach ly

Lya chon va kiém tra dao cach ly theo diéu kién sau:

Bang 3.7: Biéu kién chon va kiém tra dao cach ly

dai luong chon va kiém tra biéu kién
Blél’l é,p dlnh ml:lTC, kV UdeCL > UdmLB
Dbl’lg dlél’l dlnh muc, A IdeCLZ ch
Dong dién on dinh dong, kKA ld.dm = ixk
Dong dién 6n dinh nhiét, KA p
Inh.dm 2 IO0 . «“
tnh.dm
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Bang 3.8: Kiém tra dao cach ly

STT Dai luong kiém tra Két qua
1 |Diénapdinhmac (kV) 10
2 | Dong dién 6n dinh dong (kA) 250
3 | Dong dién 6n dinh nhiét (kA) 65

Vay c6 thé dung dao cach ly ndy cho ca may bién &p chiéu sang do cong
suat ctia may bién &p chiéu sang nhé hon rat nhiéu so véi cac may bién ap
phan xuong.

3.4.3. Kiém tra cap da chon

Véi cap, chi can kiém tra véi tuyén cé dong ngan mach 16n nhat.

Tiét dién on dinh nhiét caa cap:

Feal,. fiy=7+228J08 ~14.27(mm?)

Ta dé chon cap loai c6 tiét dién 16 mm? >14.27 mm? .Vay dam bao 6n dinh
nhiét.
3.4.4. Tinh chon va kiém tra thanh din

Thanh dan duoc lya chon theo diéu kién phat nong

Bang 3.9: Biéu kién chon va kiém tra thanh dan

Pai luong chon va kiém tra Piéu kién

Dong phat nong nau dai cho phép, A | Ki.Kz.Ks.lgp > 1cp

Kha ning 6n dinh dong, kG/cm? Ocp> Ot

Kha nang 6n dinh nhiét. mm? loham 2. ] \/Z«Td

Icp = kl'kZ'kS'ICpth
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Trong do:
lp: Dong dién cho phép cua thanh dan
|pin: DOng dién cho phép cua 1 thanh dan khi nhiét 6 thanh dan 1a 70°C nhiét
d6 mdi trudng xung quanh 1a 25°C
ki = 1: Hé s6 hiéu chinh khi dat thanh dan thang dung
k, = 1: Hé sb hiéu chinh khi xét trudng hop ¢é nhiéu thanh ghép lai
ks =1: Hé s hiéu chinh theo nhiét 6 méi truong xung quanh khic nhiét do
tiéu chuan, t', = 45°C
Kiém tra do bén dong cua thanh cai.
Piéu kién: oy < Cp-
Trong do:
Gep.: NG suat cho phép cua thanh cai
G : GNg suat tinh todn cua thanh céi
Trinh tu tinh toan oy
Lyc tinh toan Fy do tac dung caa dong ngan mach gay trén 1cm:

+2
lxk

Fe=1,76.10% 2% |, kG

a
Trong do:
lu: DOng dién xung kich khi ngan mach 3 pha, kA
a. Khoang cach gitra cac pha, cm

Xac dinh mé men ubn M:

2
M= Ftt- l—, kGcm
8
M6 men chdng uén thanh din hinh chix nhat.

b.h?
6

W =

Trong do:
b: Bé rong thanh dan, cm

h: Chiéu cao thanh dan, cm.
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Khi d6 tng xuét tinh toan thanh dan 1a:
Cit — M, kG/Cm2
AW

+ Kiém tra theo diéu kién 6n dinh nhiét
+ Kiém tra thanh dan theo diéu kién 6n dinh d¢ong dong ngian mach.
Thanh dan dat trén st, khoang céach gitra cac st la | = 320cm khoang cach
gitra cac pha laa = 120cm.
+ Chon thanh dan
Dong dién 1on nhat qua thanh gop khi may MBA qua tai 30%:

5274.25
J3.6

=> Chon thanh dan bang ddng hinh chit nhat co tiét dién 90mm? va kich

|y = 1.3% = 659.77(A)

thudce 1a 30 x 3 va cd dong cho phép la 405 (A)
3.4.5. Tinh chon va kiém tra sir ha ap 6 kV

Str ¢6 tac dung vua lam gia do bd phan mang dién vira lam vat cach dién
gitra cac bo phan d6 véi dat. Do vay si phai c6 do bén chiu dugc luc dién
dong do dong dién ngan mach gay ra, chiu duoc dién ap ciia mang.
Céac diéu kién chon va kiém tra strc nhu sau:

Bang 3.10: Biéu kién chon va kiém tra st

Pai luong chon va . Cong thuc chon va
STT . Ky hiéu .
Kiem tra Kiem tra
1 | Dién ap dinh mirc Udm.se Udm.st > Udm mang
2 |Dong dién dinh mic doi lam.si lamsi > lv.max
VGl Sur

3 | Luc cho phép tac dong Ién Fep Fep>K.Fy

dau st

4 | Dong dién on dinh nhiét lsdn logn > | o0

cho phép
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Trong dé
Fcp: Luc cho phép tac dong 1én dau s, KG
Fu : Luc tinh toan dau st, KG
Ta co:
Fu= Fu H , K= H

200
Fy=1,76.10"2. z)%k.a

I: La khoang cach 2 st lién tiép trén 1 pha (1000cm)

a: La khoang cach gitra 2 pha (=40cm)
Bang 3.11: Thong so caa st Ol11H-6-300

Loai st Uam (KV) | Upiaxne | Phu tai pha hoai (KG) | Khéi lugng (kg)

OllIH-6-
6 38 300 2.57
300

St d& chon thoa méan cac diéu kién dit ra.

3.4.6. Chon va kiém tra chong sét van
Chdng sét van dung dé chdng sét danh tir ngoai duong day trén khéng
truyén vao tram bién 4p, tram phan phdi. Chéng sét van duoc chon theo diéu
Kién sau:
bién ép dlnh muc: Ugn = Udn mang
Phia ha &p ta chon chdng sét ha thé

Udm 2 Udm mang ha ap-

Theo diéu kién trén ta chon chng sét van ciia hang Cooper (M§) ché tao c6

54



cac thong sb sau:

Bang 3.12: Thong s6 ctia chdng sét van 3-30kV do hiang Cooper ché tao

Loai Kiéu

Uim KV | Vit liéu vo

AZLP501B3

Gi4 do ngang

3.4.7. Tinh chon va kiém tra cau chi

* chon cqu chi ha &p.

Cau chi ha ap dugc chon theo diéu kién sau:

Bang 3.13: Diéu kién chon va kiém tra cau chi

Pai luong chon va kiém tra

biéu kién

1.Dién ap dinh muc, (kV)

UdmCC 2 Udm mang

ZD(‘)Ilg dlél’l dlnh ml:TC,(A) IdmCC = ICb
3.Dong cat dinh mic, (KA) lcam >IN
4.Cong suat cat dinh mac, (MVA) Scam =S"

Theo diéu kién trén ta chon cau chi cho may bién ap chiéu sang, ta chon

cau chi loai MB do SIEMENS ché tao c6 cac thong s sau:

Bang 3.14: Kiém tra cau chi

STT | Pai lwong kiém tra Két qua
1 | Dién ap dinhmac  (kV) 6
2 | Dong dién dinh muac  (A) 30
3 | Dong dién cat dinh mac (KA) 20
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3.4.8. Tinh chon va kiém tra bién dong va bién ap do lwong
a). Tinh chon va kiém tra bién dong do lwong.

May bién dong c6 nhiém vu bién d6i dong dién so cdp c6 tri sb bat ki
xubng 5A (d6i khi 1A va 10A) nhdm cdp ngudn dong cho cac dung cu do
luong, bao vé ro le, tu dong hoa...

Riéng bién dong ha ap chi cip ngudn cho cho do dém. Bién dong duoc goi
la Tl hoac BI.

May bién dong duoc chon theo cip dién 4p, dong dién phu tai phia thir cap,
cap chinh xac, kiéu loai... N6 duoc kiém tra theo cac diéu kién 6n dinh luc
dién dong va 6n dinh nhiét khi c6 dong ngan mach chay qua cu thé nhu sau:
1.So do ndi day va kieu may
2. Bién ap dinh mc:U g pr = Ugm 1usi-

3. Dong dién dinh muc: ligmpr = v max-

4. Cap chinh xac.

5. Phu tai thtr cap: Zampi>Z,= Zge+Zug

Zge. ToNng tré phu tai cua cac dung cu do

Zqq: Tong tré day dan dén cac dung cu do

Theo phu tai dinh muc phia tha cap Saamsr =Sa.
S, Phu tai tinh todn & cuon day thir cap ciia may bién dong trong diéu kién
lam viéc binh thuong.

Saamer = |22dm-Zde

6. on dinh dong:

V2 K lgmi> ik

Kq: Boi s6 6n dinh dong caa Bl.

limi: DONg dién so cép cua Bl

7. 6n dinh nhiét;

(Lot - Kb am) “tanam> Bny

K.ham: BOI $6 6n dinh nhiét dinh muc cua Bl
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tanam : ThOI gian 6n dinh nhiét dinh mac cua Bl
*chon bién dong ha ap 6kV.
Theo céac diéu kién trén ta chon may bién dong TMOJI-10 do Lién X& ché
tao cO c4c thdng sb cho trong bang sau:
Bang 3.15: Théng s ki thuat may bién dongloai TNOJI-10

STT | Pai luong kiém tra Théng s6 dinh muc

1 Ma hiéu: TMOJI-10.

2 | bién ap dinh muc, (kKV) 10

3 | Dong dién dinh mirc so cap, (A) 400

4 | Cong suat dinh muc, (VA) 10

5 | Phu tai tha cap, (Q) 0.4

6 | Cap chinh xac 0.5

7 | S6 cuon day tha cap 1vaz2

Vay loai may bién dong vira chon hoan toan thoa méan cac diéu kién, véi
may bién dong vira chon thi nd hoat dong binh thudng trong ludi dién nha
may.

b). Tinh chon va kiém tra bién dp do heong.

May bién 4p do luong hay may bién dién ap, ky hiéu 1a BU hozic TU ding
dé bién d6i dién ap so cap bat ky xudng 100 V hoac 100/+/3 V, cap ngudn cho
cac mach do luong, diéu khién, tin hiéu bao vé. May bién dién ap dugc ché
tao vai dién ap 3kV tro Ién.

May bién ap do ludong dugc chon theo cac diéu kién sau:

1. Dién ap dinh muc.

2. So d6 dau day kiéu may.
3. Cép chinh xac.

4. Cong suat dinh mic.

5. Chon day dan nbi BU voi cac dung cu do ludng.

57



*chon bién &p ha 4p 6kV
Chon may bién dién 4p do luong loai 4MR12 do hang SIEMENS ché tao

c6 céc théng sé sau:

Bang 3.16: Biéu kién chon va kiém tra bién ap do luong

STT DPai luong dinh muc Thong ?6 dinh

muc

1 | M4 hiéu: 4MR12. Kiéu hinh hop

2 Dbién ap dinh muc, (kV) 12

3 | U chiu dung tan sé cong nghiép (kV) 28

4 | Upgn (KV) 11.5//3

5 | Uz (V) 100/+/3

6 | Tai dinh muc (VA) 350

7 Trong luong, (kg) 18
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Hinh 3.2: So d6 mang ha ap cua nha tu ding 0.4kV
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CHUONG 4
THIET KE THONG TU PONG BU COS¢

4.1. PAT VAN PR

Pién ning 1a ning luong chu yéu cia xi nghiép cong nghiép. Cac xi
nghiép nay tiéu thu khoang trén 70% tong s dién ning dugc san xuat ra vi
thé van dé s dung hop 1y va tiét kiém cia dién nang trong xi nghiép trong
cong nghiép co ¥ nghia rat 16n. V& mat san xuat dién ning van dé dat ra phai
tan dung hét kha ning cua cic nha may phat dién dé san xuit ra dugc nhiéu
dién nhat, dong thoi vé mat dung dién phai hét st tiét kiém dién, giam ton
that dién niang dén muac nho nhat, phan dau dé mot kWh dién ngay cang lam

ra nhiéu san pham hodc chi phi dién nang cho mgt don vi ngay cang giam.

Bang 4.1: Phan tich t6n that dién ning trong hé thdng dién

, Ton that dién nang (%)cuac
Mang c6 di¢n ap _ S ,
§uong day May bién ap Tong
U?110kV 13,3 12,4 25,7
U = 35kV 6,9 3,0 9,9
U=0,1+ 10kV 47,8 16,6 64,4
Téng cong 68,0 32,0 100

Tinh chung cho toan hé théng dién thuong c6 10 - 15% nang luong duoc
phat ra bi mat mat trong quéa trinh truyén tai va phan phdi ton that dién nang
trong hé thong dién (chi xét dén duong day va may bién &p c). Tir bang phan
tich ching ta thay rang ton that dién ning trong mang c6 U = 0,1 - 10kV 9 tac
mang trong cac xi nghiép) chiém toi 64,4% tong sé dién nang ton that. S¢ di
nhu vay boi vi dién mang trong xi nghiép thuong dung dién ap twong doi

thap, duong day lai dai phan tan ting phu tai nén gay ton that dién niang 16n.
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Vi thé viéc thuc hién cac bién phap tiét kiém trong xi nghiép cong nghiép co y
nghia rat quan trong, khdng nhitng c6 loi cho ban than cac xi nghiép ma con
c6 lgi chung cho nén kinh té quéc dan.

Hé sb cong suat cose 1a mot chi tiéu dé danh gia xi nghiép dung dién co
hop Iy va tiét kiém hay khdng. Hé s6 cong suat cose cua Xi nghiép nuéc ta
hién nay néi chung con thap (khoang 0,6+0,7), chiing ta can phan dau dé nang
cao dan lén (dén trén 0,9).

Y nghia cua viéc nang cao hé sé céng sut cose:

- Giam duoc ton that cong suat trén mang dién.
- Giam dugc ton that dién &p trén mang dién.
- Tang kha nang truyén tai cua duong day va may bién ép.

Pé nang cao hé s6 cong suat cosp ¢ nhidu phuong phap khac nhau nhunng
duoc chia lam hai nhém chinh:

Nang cao hé sb cong suat cose tu nhién: Nang cao hé sé cong suit coso tu
nhién 1a tim cac bién phap dé cac ho dung dién giam bét duoc lugng cong
suat phan khang Q tiéu thu nhu: ap dung cac qua trinh cdng nghé tién tién, su
dung hop 1y cac thiét bi dién v.v...

Nhu vay nang cao hé s6 cos tu nhién rat cd loi vi dua lai hiéu qua kinh té
ma khong phai dat thém thiét bi bu. Vi thé khi xét dén van dé nang cao hé s6
cosp bao gid cling phai xét toi cac bién phap nang cao hé sé cose ty nhién
trudc tién, sau d6 mai xét téi bién phap bu céng suat phan khang.

Nang cao hé s6 cong suat cos¢ bang phuong phap bu. Bing cach dit cac
thiét bi bu & gan cac ho dung dién dé cung cdp cong sudt phan khang cho
chung, ta giam duoc lwong cong suit phan khang phai truyén tai trén dudng
day do d6 nang cao dugc hé sb cose cua mang. Bién phap bu khong giam
dugc lugng cong suat phan khang tiéu thu ctia cac ho dung dién ma chi giam
dugc lugng cong suit phan khang phai truyén tai trén duong day ma thoi. Vi

thé chi sau khi thuc hién cc bién phap nang cao cos¢ tu nhién ma van khong
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dat yéu cau thi chung ta méi xét tdi phuong phap bu. Noi chung hé sé coso tur
nhién cua cac xi nghiép cao nhit ciing khong dat t6i 0,9 (thuong vao khoang
0,7+0,8) vi thé & cac xi nghiép hién dai bao gid ciing phai dat thém thiét bi bu.
Can chu ¥ rang bu coéng sudt phan khang Q ngoai muc dich chinh 1a nang cao
hé s6 cong suat cose dé tiét kiém dién con c6 tac dung khong kém phan quan
trong 1a diéu chinh va 6n dinh dién ap ctia mang cung cap.

Céc thiét bj bu duoc sir dung 1a tu dién (loai thiét bi dién tinh), may bu
ddng bo va dong co khong ddng bo 16 to day quan duge dong bd ho 4, nhung
tu dién dugc st dung rong rai hon ca do ching c6 uu diém nh u: Ton thét
cong suat bé, khong ¢ phan quay nén lip rap bao quan dé dang Nhuoc diém
cua tu dién la nhay cam véi su bién dong cau dién ap dat 1€n cuccua tu dién,
khi dién &p tang dén 110%U,.Tu dién co6 ciu tao kém chéic chén, d& bi pha
hong.

Céc phuong phap diéu khién dung lugng bu:

- Biéu chinh dung luong bu theo nguyén tic thoi gian.

- biéu chinh dung lugng bu theo nguyén tac dién ap

- Piéu chinh dung luong bu theo dong dién phu tai.

- biéu chinh dung lugng bu theo hudng di cua céng suit phan khang.

Ngay nay k¥ thudt vi xtr Iy phat trién, trén thi truong c6 ban céc loai thiét bi
diéu khién PLC, vi vy nguoi ta thuong dung PLC 1am cac thiét bi dong cit
dung luong bu. Pau vao PLC la tin hiéu dong dién I, di¢n &p mang U va cosq
ctia mang.dau ra cia PLC tac dong dén cic co cau chap hanhdé dong cit cac
nhom tu dién.Tuy theo yéu ciu nguoi ta c6 thé lap trinh dé PLC tac dong
déng cit cac nhom tu dién theo tin hiéu ap, theo thoi gian hoac theo cos¢ cua
mang.Thiét bi PLC lam vigc tin cdy, linh hoat nén dugc dung rai dé tu dong
diéu chinh dung lugng bu.

Pé nang cao hé sd cong suit cose ciia mang dién nha may Nhiét Pién Pha

Lai ta dung tu dién.Viéc diéu chinh dong cat tu duogc thuc hién bﬁng bo tu
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dong diéu khién S - 6Q cuia Nhat. Day 1a bo tu dong diéu khién lam viéc theo
chuong trinh duoc cai dit san.
4.2. TINH CHON TU BU

Y&u cau lya chon tu bu dé nang cao hé s6 cose cua cdng ty cd phan Nhiét
Pién Pha Lai 1én 0.9. Cong suat tinh todn cua cong ty 1a: S=4554.86+i
2205.57

Do nha may st dung nhiéu may bién ap riéng cho ting cdng doan nén ta
chon phuong phap bu cuc bo sau may bién ap S =1000kVA do d6 dung luong
bil 12:Q=160kVAr
+ Hé s cos( trudce khi dat tu bu:

P _ 4554.86 _

JP21+Q2  /4554.862 + 2205572

COSOp= 0.9

+ Cong sudt cua bd tu dé ning cao hé sb cose tir 0.9 1én 0.95
+ Hé s6 cong suat ciia cong ty trude khi dat tu bu 1a:
cos(;=0.9 =1tgp,=0.48
+ Hé s6 cong sudt ciia cong ty sau khi dat tu bu 13: cosg,=0.95 =tgp,=0.32.
Vay dung lugng cua tu la:
Quo=P.( tgp:- tgp;)= 1000 *(0.48- 0.32) = 160 kVAr.
Nhu vay dung luong can phai bu cho mdi bién ap 1a:160KVAr

Do d6 ta chon mdi may bién ap 1 bo S -Q6 dé thyuc hién tu dong do bo S -
Q6 c6 12 cap bu vay dung luong mdi tu 13 13 KVAr

Kiém tra hé sb cong suét cua mang dién cong ty, khi cdc nhom tu duogc
doéng va luoi.
+Khi chi c6 nhom 1 duge dong vao thanh céi ha éap:

P 4554.86

COSP1= ——
1 /4554.862 + (160-13)2

=0.99

+Khi nhém 1 va nhém 2 duge dong vao thanh céi ha ap:
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co S(p2=£ 4554.86

_ _0.99
S2 4554862 + (160 26)2

+ Khi nhom 1,2, 3 dugc dong vao thanh cai ha ap:
COS(s= P 4554.86

= = 0.99
53 /4554.862 + (160 39)2

+ Khi ca 4 nhém tu dugc dong vao thanh cai:

—— 4554.86

S4  [4554.862 + (160~ 54)2

=0.99

+ Khi ca 5 nhém tu dugc dong vao thanh cai:

ﬂ _ 4554.86 —0.99

S5 /4554.862 + (160 67)2

COS(P,=

+ Khi ca 6 nhém tu dugc dong vao thanh cai:

4554.86

coscp4:£ =0.99

56 [4554.862 + (160—80)2

+ Khi ca 7 nhém tu dugc dong vao thanh cai:
COS(Ps= P 4554.86

ST [4554.862 + (160~ 93)2

+ Khi ca 8 nhém ty duge dong vao thanh cai:
COS(Ps= P 4554.86

S8 4554.862 +(160-106)2

+ Khi ca 9 nhém tu dugc dong vao thanh cai:
L 4554.86

9 4554862 + (887 -119)2

+ Khi cd 10 nhom tu dugc dong vao thanh cai:
4554.86

_ —0.99
10 /4554862 + (160-132)2

COS(p4=
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+ Khi ca 11 nhom tu dugc dong vao thanh cai:

COS(4= P

4554.86

=0.99

SI1 - Ja554.862 + (160-145)2

+ Khi ca 12 nhom tu dugc dong vao thanh céi:

P 4554.86

COS(4=

=0.99

12 4554862 + (160-158)2

Nhu vay cac nhéom tu chon 1a hoan toan thoa man

So d6 mach dong luc hé thong diéu khién bu cose dugc biéu dién & hinh 4.1
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Hinh 4.1: So d6 mach dong luc hé thong diéu khién bu cose
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KET LUAN

Sau 12 tuan thuc hién dé tai "Thiét ké cdp dién cho hé théng tw diing cria
Cong ty cé phan Nhigr dién Pha Lai" duéi sy hudng din tan tinh cua thay
gi40:ThS Diang Hang Hdi cling Véi sy nd lyc cua ban than dén nay em di hoan
thanh d6 &n caa minh véi ndi dung nhu sau:

-Nghién ctu tdng quan hé théng cung cap dién cho cong ty c6 phan Nhiét
dién Pha Lai

- Théng ké phu tai va tinh toan phu tai

- Lya chon dung lugng va sb lugng may bién &p

- Tinh chon cép cao p, ha ap va céc thiét bi trong hé théng

- Tinh toan ngan mach kiém tra cac phan tir da chon

- Bu cos cho toan nha may

Qua d6 em da thay duoc rang chat luong dién nang gop phan quyét dinh tai
chét lwgng va gia thanh san pham dugc san xuét ra caa nha may. Chinh vi vay
viéc thiét ké cap dién caa Xi nghiép cong nghiép nham dam bao do tin cy va
nang cao chat luong dién ning dugc dit 1én hang dau. Mot phuong an cap
dién toi wu 1a phai dam bao ca vé ky thuat va mat kinh té va dé dat duoc diéu
d6 nguoi thiét ké can phai tuan theo cac quy trinh, quy pham dé dam bao do
tin cay cling nhu an toan khi st dung. Do trinh d6 con kém va thoi gian han
ché nén d6 &n ctia em con nhiéu thiéu sét mong duoc sy ghdp cua thay.

Cudi ciing mot 1an nira em xin cam on dén cac thay co trong Khoa bién -
Pién tir dac biét 1a thay gido ThS. Pang Héng Hadi da huéng dan tan tinh em
rat nhiéu trong qué trinh 1am d6 &n tot nghiép vira qua.

Em xin trén trong cdm on!
Hai Phong, ngay 10 thang 7 nam 2010
Sinh vién: P4 Phuong Thao
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