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LOT NOI PAU

Trong tién trinh cdng nghiép hda hién dai héa cua dit nudce hién nay,
dién nang giir mot vai tro vo clng quan trong va can thiét.Pién ning 1 ning
lwgng chinh cua caa cac nghanh céng nghiép, 1a diéu kién quan trong dé phét
trién cac khu céng nghiép va dan cu. Vi 1y do d6 khi 1ap cac ké hoach phat
kinh té x& hoi thi ké hoach phat trién dién nang phai di trugc mot budc nham
thoa man nhu cau dién ning trudc mat va trong tuong lai . Dac biét trong giai
doan hién nay nudc ta dang trong tién trinh cong nghiép hda, viéc xay dung
m& mang cac nha may la rat Ion ,vi vay viéc thiét ké cap dién cho céac nha

may la mot van dé vo cling quan trong.
Pé tai : “ Thiét ké cung cap dién cho nha may luyén gang Van Loi” do

thay gido Thac si Nguyén Poan Phong hudng dan 1a mot dé tai kha 1i tha dé

tac gia di sau tim hiéu vé hé thdng cung cap dién cho mot nha may luyén gang
Pé tai gom nhiing noi dung sau:

Chuong 1: Giéi thiéu chung vé nha may luyén gang Van Loi
Chuong 2 : Xac dinh phu tai tinh toan

Chuong 3 : Thiét ké mang dién cao 4p cua nha may

Chuong 4: Thiét ké mang dién ha ap cua nha may

Chuong 5: Tinh toan bu cong suét, nang cao hé hé sé cong suat

Chuong 6: Thiét ké chiéu sang



CHUONG 1:

TONG QUAN VE NHA MAY LUYEN GANG VAN LOI

1.1 GIOI THIEU CHUNG VE NHA MAY LUYEN GANG VAN LQI

Tap doan thép Van Loi phat trién khai ngudn 1a Cong ty TNHH Van
Loi thanh lap theo gidy phép so: 00901/GP-UB ngay 21/3/1994 (thay cho
quyét dinh sé: 2511/ QD-UB ngay 5/7/1993) caa UBND thanh phé Ha Nbi .
Ping ki kinh doanh sb: 044919 ngay 8/7/1993 do trong tai kinh té Ha Noi
cap, nay 1a So ké hoach va dau tu Ha Noi . Tru s& chinh tai sé: 62 duong Yén
Phu , quan Ba Pinh thanh phé Ha Noi.

1.2. CONG TY CO PHAN LUYENG GANG VAN LQI (NM LUYEN
GANG LONG)

Tru s chinh: X& An Hong , huyén An Duong , TP Hai Phong
bién thoai: 0313-594286
Fax: 0313-594287
Giam doc: Nguyén Van Thuc
Nam sinh ; 1954
Chtre nang va nhiém vu cta cong ty:
Quan ly va diéu hanh SXKD nha may luyén gang long va gang théi cong
suat 500.000 tan / nam
1.2.1. Co cau té chirc cia nha may luyén gang Van Loi
> Nha may duoc chia ra 1am 5 khu vuc san xuat do 1a :

1. Nha hanh chinh : c6 nhiém vu té chac , quan ly san xuét va kinh doanh



2. Phan xuong 10 cao: day 1a phan xuéng san xuét chinh, san pham gang
long

3. Phén xuong duac: 1a noi gang long dugc dac thanh gang long

4. Phan xuong théu két : ¢6 nhiém vu sang loc va thiéu két quing

5. Phan xuang co dién: c6 nhiém vu stra chira , bao dudng céc thiét bj va
khi cu dién

Nha may luyén gang Van Loi hoat dong nhu mot don vi doc lap

véi mot bo may quan ly theo hinh thac tryc tuyén tham muu véi mo

hinh quan 1y duoc biéu dién trén hinh 1.1,

Cong ty
A 4
Giam déc
A 4 A 4
P.Giam k¥ P. Gidm
thuat dbc kinh
A 4 A 4 Y
A 4 A 4 A 4 l v l l A 4
Phong Phong kinh Phong Phén
k¥ thuat doanh vat tu Xuong

Hinh 1.1.Co cau t6 chtic ciia nha may luyén gang Van Loi

Trén cung la cong ty l&nh dao vi mo toan nha may. Trong nha
may ding dau 1a gidm déc véi vai trd 1anh dao chung toan nha may, 1a dai
dién phap nhan ciia nha may va chiu trach nhiém vé toan bo két qua san xuat

Kinh cta nha may .



Dudi giam dbc phu trach hai mang d6 1 hai pho giam déc phu
trach hai mang do la ki thuat va kinh doanh . C6 trach nhiém tham muu cho

giam ddc va tryc tiép gilp giam ddc chi dao san xuét

Céc phong ban:

Phong k§ thuat : 12 hé thong tham muu thiét ké, sira chita , bao

dudng, thay thé céc thiét bi cia nha may . Bam bao cho quaé trinh

san la lien tuc .

e Phong ké hoach: c6 nhiém vu giao dich , tiép thi san pham ,1ap
ké hoach san xuat kinh doanh cua toan nha may .

e Phong ké toan tai chinh : chirc nang thu , chi lap chang tir ho
don .

e Phong t6 chuc : ¢6 nhiém vu quan Iy nhan sy cia cong ty . Phan
cong san xuat , b tri nhan su .

e Phong vat tu : v&i chtc nang 1a tim ngudn vat tu cho nha may .

Nhap nguyén vit liéu cung cap cho phan xuéng can, chiu trach

nhiém vé gia thanh caa nguyén nhién vat liéu

1.3. GIOI THIEU CHUNG VE LUU TRINH CONG NGHE NHA MAY
LUYEN GANG

1.3.1. Khéi niém chung vé cdng nghé luyén kim

Cong nghé luyén kim (luyén kim den va luyén kim mau ) 1a to
hop cua nhiéu nghanh ki thuat véi nhiéu cong doan phac tap. C6 thé khai
quat mot sé nghanh ki thuat lién quan nhu: ki thuat khai thac moé , co
khi, dién - dién tir, cdng nghé tu dong hoa, cdng nghé nhiét luyét ... Noi
chung nhitng thanh tuucua cudc cach mang khoa hoc ki thuat da lam thay
ddi ca vé lugng va chat cua nghanh luyén kim hién dai so véi qué kh.

So d6 cua luu trinh cdng nghé nha may luyén gang Van Loi dugc thé



hién trén hinh1.2.Tr hinh 1.2 ta thdy qua trinh c6ng nghé nha may luyén
gang Van Loi chia ra lam ba c6ng doan chinh :
e Cong doan chuan bi nguyén liéu
e (CoOng doan nap liéu
e Cong doan luyén hoan nguyén sat trong 10 cao
1.3.2. Phan tich qua trinh cdng nghé
>  1.3.2.1. Hé thong bing tai va boong ke chira nguyén ligu
Nha may luyén gang Van Loi nhan cac nguyén liéu :quing st (
gom quing séng va quing théu két), than kdk ( tir nha may Kok hoé ). Céc
chat trg dung nhu CaCOs;, CaF,... dua dén tap trung ¢ bai nguyén Kkiéu . Tir
day , cac nguyén liéu nay qua su van chuyén cua céc hé thdng bang tai (nhu
cac hé théng bang tai quang, bang tai than kok, bang tai tro dung ...) dén cac
phéu chira ( con goi 12 boong ke). O hé théng phéu chira nay c6 cac van ,sang
rung ,hé théng bang tai van chuyén dé khi co lénh diéu khién s& cung cap
quang (quang tap ,quang séng, quang théu két ,kook...) vao hé théng can phdi
liéu dé chuyén vao xe nap liéu nap vao 16 cao riéng quing tap , do c6 khoi
lwong twong dbi nhod so vai quang sat va than kook cho nén duoc can ludn tir
hé théng phéu chira nho bang tai van chuyén vao. Hé thdng cac nguyén liéu
nay duoc phéi tron theo mot ty & nhat dinh theo céc tiéu chuan chat luong
gang luyen ra nhu gang trang hoac gang xam véi sai sé6 khong duoc vuot qué
5%
Bén canh viéc nguyén lidu dung duoc ngay(quing song kok cuc con mot bo
phan rat Ion(chiém dén khoang trén 80%san luong quang) 1a quing cam than
cam duoc dua qua bo phan thiéu két dé tién hanh nung & nhiét d6 cao , sé lien
két quang cam lai v&i nhauthanh tang khéi (nhiét o vira da ¢é quang vun
dinh két véi nhau chir khong dén muc néng chay . Tang quang naylai qua mot
hé thong bla dap va sang rung dé lya chon cac mau quang phi hop cho viéc

luyén trong 10 cao dé dua vao hé thong phéuchira dé nap vao xe liéu .



>  1.3.2.2. Hé théng nap liéu:

Lam nhiém vu chon ty I¢ gitra cac thanh phan nguyén nhién liéu,
van chuyén nguyén nhién liéu tir cac phéu chtra dua vao 10 cao dé tién hanh
nung luyén hoan nguyén quang . Hé thdng nay st dung cac tin hiéu cua cac
bo phan khac( nhu tin hiéu cam bién trong lwong cua hé théng phéu can, cac
tin hiéu nhiét @6 trong 16, mac nguyén nhién liéu trong 10 thong qua thudc
liéu, cac tin hiéu dong ma caa chubng 1én va chubng nho, cac tin hiéu céng
tac hanh trinh )
dé diéu khién qué trinh nap liéu vao 10 theo cac cong htic luyén kim co san.
B& phan chinh cua bo phan nay 1a hé thong phéu can va xe nap liéu. Xe nap
lieu 1am nhiém vu cha yéu trong qua trinh van chuyén nguyén liéu vao 19, con
hé théng phéu can chuan bi vé mat chinh xéac cho quéa trinh ¢6 nguyén nhién
licu vao xe liéu . Bong co ctruyén dong cho xe liéu 14 dong co khong dong bo
ba pha ro to day quan , diéu chinh tdc d6 bang dién tro dua vaio mach ro to
va ham theo phuong phép tai sinh . Hé théng phéu can xéc dinh ty 1¢ khoi
lwong gitra cac nguyén liéu va xac dinh khdi luong tong cua meé liéu . Xe lidu
di chuyén duoc 18n dinh 10 nho hai thanh ray sat nghiéng 45° so véi mit dat .
Khi xe 1&n thi dong co 1am viéc & ché do dong co. Khi xe xuéng thi dong co
lam viéc ¢ ché do hdm tai sinh dong co dao chiéu quay.

> 1.3.2.3. B phan lo cao:

B phan 10 cao ¢d cau trdc dic thu caa mot 16 luyén kim nhu ¢6
cau tao gom dinh 10 than 10 va day 10. Lo c6 chiéu cao trung binh 1a 45m,
dung tich chira 230 m®. Nhién liéu dé duy tri trong 10 1a than kok, véi kich
thugc phu hop. Trong mot mé nau luyén, nguyén nhién liéu qua xe 10 va nap
vao 10. Qua trinh céng nghé phdi hop xe nap liéu cac van phéu chira, chudng
16n , chudng nho va cac thudc liu mot cach nhip nhang dap ng yéu cau
cdng nghé. Trong 16 cao tir dinh 10 dén chudng 16n 1a viing siy nguyén liéu

truéc khi vao viing nung va ving hoan nguyén, dé nguyén liéu truéc khi roi



xudng budng dét cua 106 ¢ nhiét d6 khoang 700 — 800°C. Bdng thoi vai qué
trinh nhan nguy@n nhién liéu, hé thdng quat gi6 &p luc thdi tir dudi 18n (gdm
ba dong co quat gid 3000 Kw). Tao ap luc gié mang dé hdn hop nguyén nhién
lieu quing +than kok +tro dung lo ling & trong khong gian 10 va chay dén khi
quang va xi 106 chay long lién két vai nhau thanh giot ning cé trong luong
vuot qué ap luc quat gié thi hdn hop giot 1ong gang+xi sé roi xudng day 10
(tirc vung hoan nguyén). Vi gang nang hon xi nén ¢ dudi. Con xi nhe hon nén
noi 18n trén va ¢ trong 10 cao c6 hai 13: 15 ra gang va 15 ra xi. Gang sau khi ra
10 dugc d6 vao xe bon do dau may diezen kéo tré sang tram duc lien tuc va
tai day tién hanh cac qua trinh duc céc chi tiét gang(bé may céc chi tiét ding
gang...) hoic duc thanh céc khdi kich thudc vira phai phuc vu cho qué trinh
luyén thép. Con xi dugc dua dén bai xi.
1.4. SO PO MAT BANG NHA MAY VA BANG THONG KE PHU TAl
>  1.4.1.So d6 mit bing nha may

Nha may luyén gang Van Loi dugc xay dung trén maét dién tich la 200 x
120m. Trong dién tich cia nha may duoc bd tri 5 khu vue va con dang tiép
tuc M rong quy md voi cac khu dang duogc du kién xay dung. Cac khu vue
ctia nha may dugc bd tri nhu sau:

Nam canh ngay cong vao chinh 1a khu vue nha hanh chinh véi dién tich
la 160m?* . Nam cuing hang véi khu vue nha hanh chinh 13 bai than cbc, quing
vé6i dién tich 12 800m*.Nam & phia bén trai cong phu mét 1a khu vue 10 cao
véi dién tich 1a 800 m?.Phia sau khu vuc 10 cao 1a khu vuc duc véi dién tich
la 240m*.Nam sau cung 1a khu vuc théu két véi dién tich 12 9600m>. So dd
mat bang nha may duoc thé hién trong hinh 1.3.

> Thong ké phu tii ciia nha may
Nha may c6 mdt dién tich khé 16n, cac phu tai dugc théng ké

trong bang 1.1 nhu sau:

Bang 1.1. Bang thong ké phu tai va cong suat dit



STT Tén thiét bi S6 | Cong suat dat( KW )
luong
Khu vwe co di€én
1 May khoan 2 0.65
2 May tién 3 4.5
3 May han 3 2
4 | May quan 2 1.5
Khu vee dic
1 Dong co cau truc 2 7,5
2 | Pong co cau truc 1 32
3 Pong co cau truc 1 15
4 bong co xe xich 2 15
5 Bing chuyén 2 15
Khu vuc théu két

1 bong co tron ligu 2 200
2 HUt bui théu két dau may 2 1600
3 bong co sang rung 1850 2 11
4 Pong co sang rung1545 1 7
5 bong co sang rung 1545 1 11
6 Pong co tram phdi liéu 22 0,75
7 bong co quat gié ngudi bang 6 90
8 | Dong co bing tai théu két 13 7,5
9 | Pong co bang tai théu két 20 3,5
10 | Pong co bang tai théu két 17 1,5
11 | Pong co bom tuan hoan 2 5,5
12 | Pong co bom tuan hoan 2 75
13 | Pong co bom tuan hoan 2 30




14 bong co ro bui 12 3,5
15 | Pong co nghién voi 2 30
16 | Dong co nghién voi 2 5,5
17 | Pong co nghién than 2 18,5
18 | bong co nghién than 1 22
19 | Dong co nghién than 2 30
Khu vuc 10 cao
1 | Quatgit 3 3200
2 bong co thuy luc 10 gio néng 2 11
3 bong co thuy luc trudce 1o 2 15
4 bong co thuy luc trudc mang 2 11
5 bong co thuy luc trudce 10 2 11
6 Quat gio6 trg chay 3 132
7 | Dong co tram bom nudc tuan 6 160
hoan
8 bong co xe kip 2 110
9 | Pdng co bang chuyén 10 11
10 | Pong co bing chuyén 4 7,5
11 bong co thuy luc 4 30
12 bong co loc bui tai vai 30 15
13 | Bong co cau truc xoi xi 1 15
14 | Bong co cau truc xoi xi 1 7,5
15 | Bong co cau truc Xoi xi 2 3
16 | Bong co tram bom tuan hoan 4 160
Khu vuc nha hanh chinh

1 Phong lam viéc 10 2,5
2 Phong hop 1 3




3 Phong bao vé 1 2,5

4 | Phong tiép khach 1 3

) Nha WC 6 2,5

Bang 1.2. Bang phan bd dién tich toan nha may

STT Tén phan xuong Dién tich(m* )
1 Nha hanh chinh 160
2 Khu vuc duc 240
3 Khu vuc théu két 9600
4 Khu vuc co dién 300
5 Khu vuc 10 cao 800
6 Bai than quang , than 240
coc

Du kién trong twong lai nha may s& ma rong thém quy mé san xuét lap
dat thém cac thiét bi dién hién dai. Vi vay viéc thiét kécung cap dién phai dam
bao gia tang cua phu tai trong twong lai. Vé kinh té va ki thuat phai dit ra
phuong an cung cap dién sao cho khong qué du thira khdng khai thac hét
cong suat duy trir gay 1ang phi. Do d6 viéc thiét ké lua chon cac thiét bj dién

can phai dam bao vé mit kinh té ciing nhu dam bao vé mat ki thuat.
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CHUONG 2

XAC PINH PHU TAI TINH TOAN CUA NHA MAY LUYEN
GANG VAN LOI

2.1. GIOI THIEU PHU TAI PIEN CUA NHA MAY
2.1.1. Cac dic diém cha phu tai dién
Phu tai dién trong nha may luyén gang Van Loi duoc chia ra lam hai
loai phu tai:
e Phu tai dong luc
e Phu tai chiéu sang
Phu tai dong luc va phu tai chiéu sang thuong 1am viéc ¢ ché do dai han, dién

ap yéu cau tryc tiép toi thiét bi 12 380/ 220 V & tan s6 cong nghiép f = 50Hz
2.1.2. Céac yéu cau vé cung cap dién

CAac yéu cau cung cap dién phai dua vao pham vi va mac d6 quan trong
cua cac thiét bj dé tir 6 vach ra phuong thirc cung cap dién cho ting thiét bi
ciing nhu trong cac phan xudng cia nha may. Danh gi4 tong thé ta nhan thay
phu tai ctia nha may chua yéu 1a cac dong co ¢ cdng suit tir trung binh téi 16n.
Mt khéc qua trinh luyén gang 1a mot qua trinh doi hoi cac yéu cau khat khe
vé ca chat luong 1an van dé tham my. Vi vay viéc nging cung cap sé gay ra
mot su 1ang phi rat 16n vé kinh té ciing nhu sirc lao dong , mac du khéng gay
nguy hiém cho tinh mang con nguoi. Do d6 nha may duogc danh gia 1a ho tiéu

thu loai mot,vi vay van dé cung cap dién phai duoc dam bao lién tuc.
2.2. CAC PHUONG PHAP XAC PINH PHU TAI TINH TOAN CHO
NHA MAY

2.2.1. Co sé li luan



Dua vao cé4c thdng s6 phu tai caa nha may luyén gang Van Loi di thu
thap duoc, tién hanh xay dung mot phwong an cung cip dién cho nha may.

Phuong &n cung cap dién nham muc dich thoa mén cc yéu cau sau:

1. Pam bao chét luong dién, tic 1a dam bao tan sé va dién ap
nam trong pham vi cho phép

2. Dam bao db tin cay , tinh lién tuc cung cap dién phil hop véi
yéu cau cua phu tai

3. Thuan tién trong van hanh Iap rap sira chira

4. CO6 chi tiéu kinh té hop li

2.2.2 Khai niém vé phu tai tinh toan( Phu tai dién)

Phu tai tinh toan hay con goi la la phu tai dién la phu tai khdng c6 thuec,
n6 can thiét cho viéc lya chon trang thiét bi cung cap dién (CCB) trong moi
trang thai van hanh cia hé théng CCP. Phu tai tinh toan khdng phai 1a tong
cdng suat dat cua céc thiét bi dién, viéc si dung dién 1a khdng cé quy luat.
Trong thuc té van hanh & ché do dai han nguoi ta mong mudn phu tai thyc té
khong gay ra nhitng phat ndng & céac trang thiét bi cia hé théng CCP ( day
dan,may bién &p, cac thiét bi dong cit ). Ngoai ra & ché do ngan han né khong
gay ra cac tac dong dén cac thiét bi bao vé (vi du nhu & cac ché do khai dong
cuia cac phu tai thi cau chi hoac cac thiét bi khac khong duoc cat ). Nhu vay
phu tai tinh toan thuc chat I phu tai gia thiét twong dwong véi phu tai thuc té
vé mot vai phuong dién nao do. Trong thuc té thiét ké nguoi ta thuong quan
tam t6i hai yéu t6 co ban do phu tai gay ra d6 1a phat ndng va ton that, vi vay
ton tai hai loai phuy tai tinh toan can xac dinh d6 1a phu tai tinh toan theo diéu

kién phat nong va phu tai tinh toan theo diéu kién ton that.



e Phu tai tinh toan theo diéu kién phét néng 1a phu tai gia thiét 1au
dai khong ddi teong duong véi phu tai thuc té bién thién vé hiéu
qua nhiét 16n nhat

e Phu tai tinh toan theo diéu kién ton that thudng duoc goi 1a phu
tai dinh nhon hay 1a phu tai cuc dai ngan han xuét hién trong thoi
gian ngan tir 1 dén 2 gidy ching chua gay ra phéat nén cho cac
trang thiét bi nhung ching lai gay ra cac ton that va co thé 1a
nhay bao vé hay la dut cau chi. Trong thuc té phu tai dinh nhon
thuong xuat hién khi khai dong dong co hoic dong cit cac thiét

bi dién co khac .

Pé xac dinh dung phu tai tinh toan 1a rat kho, nhung ta c6 thé dung céc
phuong phap gan dung trong tinh toan. Cé nhiéu phuong phap nhu vay nguoi
thiét ké phai can ctr vao cac thong tin thu thap duoc trong céc giai doan thiét
ké dé lwa chon phuong phép thiét ké cho phu hop, cang cé nhiéu thong tin thi

viéc lya chon cac phuong phap cang chinh xac.

2.2.3. Cac phwong phap xac dinh phu tai tinh toan wu nhwge diém cia

cac phwong phap

> 2.2.3.1. Xac dinh phu tai tinh toan theo suit phu tai trén mét don vi
dién tich ( F) san xuat

Thuong dung phuong phéap nay khi théng tin ma ta biét Ia dién tich F(
m? ) cua khu ché xuat va nghanh cdng nghiép (ning hay nhe ) cia khu ché
xuat d6. Muc dich 1a du béo phu tai dé chuan bi ngudn ( nhu nha may dién ,
duong day trén khodng , tram bién ap)

Tt céc thong tin trén ta xac dinh duoc phu tai tinh todn theo suat phy
tai trén mot don vi san xuat.

Se=So X FhayPy=poxF (2.1)
Trong do :



so [ KVA/m? ]: Sut phu tai trén mot don vi san xuét
Po [KW / m? ]: Suét phu tai trén mot don vi san 1a 1m?
F [ m?]: La diéntich c6 bb tri cac thiét bj dung dién
Pé xac dinh po (o) ta ding cac cong thikc kinh nghiém
Déi vai cac nghanh cong nghiép nhe ( dét may, gidy dép, banh
keo,...) ta 1dy 5o = 100 + 200 KVA / m?
Péi vai cac nghanh cong nghiép nang ( co khi hoé chat , dau
khi.luyén kim ,xi mang ...) ta 14y s, = 300+ 400 KVA / m 2.
Phuong phap nay cho két qua gan dung.N6 dugc dung cho cac phan xudng co
mat do may moc phan bé twong dbi déu nhu 1a: phan xuong dét, san xuat
vong bi , gia cdng co khi,... N6 duoc dung tinh toan phy tai chiéu sang
> 2.2.3.2. Xac dinh phu tai tinh toantheo suat tiéu hao dién ning trén
don vi san pham
Néu khu ché xuat d6 1a mot xi nghiép va biét duoc san luong trong mot
khoang thoi gian thi ta xac dinh dugc phu tai tinh toan cho khu ché xuat d6
theo suat tiéu hao dién nang trén mot don vi san pham va tong san luong.
Meca xWo

Ptt:Pca—T— (2-2)

cda

Qtt = Ptt X tgq) ( 2.3 )

Trong do:
Me, : S6 luong san pham san xuét ra trong 1 ca
Te : Thoi gian caa ca phu tai Ion nhat, [ h]
W, : Suét tiéu hao dién nang cho mot don vi san pham ; KW/ h trén

mét don vi san pham

Khi biét W, va tong san pham trong ca nam M caa phan xuong hay xi

nghiép , phu tai tinh toan s¢ la:



Weo =M

Pu = (2.5)

T max

Tmax :thoi gian st dung cdng suat 16n nhat, gio [ h] . Suét tiéu hao dién

nangcua ting dang san pham cho trong céc tai liéu cAm nang tra cuu.
Chu thich:

Tmax 12 thoi gian néu hé thdng cung cép dién chi truyén tai céng suit
I6n nhét thi s& truyén tai duoc mot luong dién nang dung bang luong dién

nang truyén tai trong thuc té mot nam.
Ta c6 thé xac dinh duoc T ey theo bang sau:

Bang 2.1. Bang xac dinh thai gian Tmax

Céc xi nghiép | Nho hon 3000 h | Trong khoang tr | Lén hon
3000 = 5000h 5000h

Xinghiép 1 ca X - -

Xinghiép 2 ca - X -

Xinghiép 3 ca - - X

Trong do :
X :Ladtachon

- :La 6 takhdng chon
Tur d6 ta co:
p

| 2 2
Stt=\|| Poe™ + Q4™ = (2.6)

COSg

Cosg : la hé s6 cong suat hitu cong cua toan khu ché xuat (tra so tay

cung voi Tax )



Phuong phap nay chi dung khi cac hot tiéu thu cé phu tai khdng doi,
phu tai tinh bang phu tai trung binh hay hé sé déng dién ldy bang 1, hé s6 phu
tai thay d6i chut it
Chu y : Hai phuong phap trén chi ap cho du an trong giai doan kha thi

> 2.2.3.3. Xdac dinh phu tai tinh toan theo cong suat dit va hé sé nhu
cAu (Kno)
Théng tin ma ta biét duoc 1a dién tich nha xuong F (m?) va cdng suat dit (
P4 ) ctia cac phan xudng va phong ban cta nha may. Muc dich la:
e Xac dinh phu tai tinh toan cho cac phan xudéng
e Chon bién 4p cho phan xuang
e Chon day dan vé phan xuéng

e Chon cacthiétbi dong cat cho phan xuong

Phu tai tinh toan ctia nha may dugc xac dinh theo cong suat dit, va hé
sb nhu cau ki ( tra s6 tay trang 254 — PL 1.3 — s&ch thiét ké cung cap dién —

Ng6 Hong Quang- Vi Van Tam ) theo cong thuc sau:
Pi= Py =Pnc =kncX 21 P4(2.7)
Pes =po X F (2.8)
Qi = Qui =Py X tgg (2.9)
Tir d6 ta xac dinh duoc phu tai tinh toan caa phan xudong
Pitpx = Pai + Pes (2.10)
Qtipx = PupxX tg@  (2.11)

Vi phan xuéng dung dén soi dét nén phu tai phan khang chiéu sang Qg

= PXtge = 0 (cosg = 1 ). Néu dung dén soi dét hodc quat thi ta co



(cosg =0,8), néu dung hai quat (cose = 0,8), va mot dén soi dot thi (cose =
1) thi ta lay chung cosg =0,9
Néu hé s6 cosg cuia cac thiét bi trong nhém khdng gidng nhau thi
phai tinh hé s6 cong suat trung binh theo cong thuc:

cos _Pcoses + Pocosgs tPacosws T tPrcoswen (2 12)
Peb P, + Py + Py ++Py '

Trong do:
K, La hé sé nhu ciu
Py’ La cong suat dat
N: La sb dong co
Po ( W/m?): Suét phu tai chiéu sang
Qui ;Pgr : La cac phu tai dong luc ctia phan xuong

Qcs;Pes: La céc phu chiéu sang cua phan xudng

TUrdotaco:  Supx =\ Pipy + Qiepx  (2.13)

Vay phu tai tinh todn cta toan nha may la

Prixn =Kgt X 2% Prtpy (2.14)

Quxn =Kot X 21 Qrepye  (2.15)

Suxn =/ Peexw + Qeexn (2.16)

COS@ = ;J (2.17)

[LXN

Kgt - La hé s6 dong thoi (0.85 = 1)



n — L& s6 phan xuodng, phong ban

Phuong 4n nay c6 wu diém tién loi dé @ng dung nén duoc st dungrong
rdi trong tinh toan. Phuong phap nay cé wu diém 1a kém chinh xéac bai vi K,
tra trong bang s6 liéu do vay né khéng phu thudc vao ché do van hanh va sé
thi ét bi dan tgi két qua kém chinh xac. Phuong phap nay thuong ding trong

giai doan xay dung nha xudng
> 2.2.3.4. X4ac dinh phu tii tinh toan theo cong suit trung binh v a h¢
s6 cwe dai

Th 6ng tin ma ta biét dugc 1a kha chi tiét, bat dau thuc hién viec phan
nhém c ac thiét bi may méc ( tir 8 = 12 may mot nhom ). Sau d6 ta xac dinh
phu tai tinh todn ciia mdt nhém n may theo cong suat trung binh va hé sé cuc
dai theo cOng thirc sau:

Ptt = Kmax X Pty = Kpax X Kne X Zl:l Pdm

Qi =Py X tgg

Trong do :
N : L& s6 may trong mot nhom

Pyw: CONg suat trung binh ciia mot nhém phu tai trong ca may cé phu tai
I6n nhét( Ptb :ksdE Pdm)

Pam ((kw ): La c6ng suét dinh trc cia may do nha ché tao cho
Ugm : dién ap dinh mure cua ludi (Ugn = 380 V)
Ksq : L& hé sb st dung cdng suat hiru cdng ciia nhom thiét bi

Kmax: L& hé s6 cuc dai cong suat hiru cong ciia nhdm thiét bi (hé sé nay

dugc xac dinh theo hé sb ke va sb thiét bi dién dung dién hiéu qua)



Nng 12 $6 thiét bi ding dién hiéu qua, 1a s6 thiét bj c6 cung cong suat
dinh mirc va ché do 1am viéc nhu nhau va tao tao nén phu tai tinh toan bang
phu tai tiéu thu thuc bai n thiét bi tiéu thy trén

Phuong phap xac dinh ny, theo bang hoac duong cong cho trudce. Trinh

tu thue hién nhu sau:

Budc 1: Xa&c dinh n; 1a sb thiét bi cd coéng suat
khdng nho hon mot nira céng suat caa thiét bi co cdng suat
l6n nhit va Gmg véi n; ta xac dinh duoc tong cng Suit
dinh mc 3 Py,

Budc 2: Xcéa dinh sb nva tong cong suat dinh mic
g véin: X Pany,

Voo
, . e, _Ny . _&Pgmny
Budc 3: Timg gia tri n« = ” N s — —

Budc 4: Tra bang PL 1.5 trang 255 sach thiét ké cung
cap dién — Ngb Hong Quang — Vil Van Tam, ta tim duoc
nhq*

Budc 5: Tinh npg =Npg+n

Chl y : Néu trong nhom phu tai c6 mot pha dau vao Uy, (220 V) nhu
quat gid...ta phai quy do6i vé ba pha nhu sau : Py =3XPyp,
Néu trong nhdmcé mot phu tai dau vao Uy, (380) nhu bién &p
han...ta phai quy d6i vé bap ha nhu sau:  Pgq =v'3 X Py,
Néu trong nhém cd thiét bi 1am viéc & ché d6 ngan han lap lai
thi ta phai quy doi vé ché do dai han nhu sau: Py =PynX k%
Trong d6 k% la hé s6 dong dién phan tram lay theo thuc té. Tur
do tinh duoc phu tai tinh toan cua phan xudng theo cac cdng thac sau:

Par = Kat -Z]:fm Py,



Pes =po X D ; Qqi =KgeX X1 Qe ;

Qcs = PesXtQ@,.5

Cac phan xuong ctia nha may tronh thuc té thuong dung dén soi dét

nén Qg = 0. Vay ta tinh duogc
I:)ttpx = I:)dl + Pcs ; Qttpx= le + Pcs

Qttpx =le (dO ch:O)

pr :1,*:" PL F=h'g + Q < PX

s P
|= —; COS@ = —=

Ugmva Spx

Trong do :
n,m la s nhém may cia phan xudng
Kg: la hé sb dong htoi ,xét kha nang phu tai cac phan xudéng khong
d6ng théi cuc dai. C6 thé lay tam thoi kg nhu sau:
Kg: = 0,9+ 0,95 khi s6 phan xuong n =2 +4
Kg = 0,8+0,85 khi s6 phan xuong n =5 +10
NX: Phuong phap nay thudong duge dung dé tinh toan cho mot
nhom thiét bi , cho cac ti dong luc toan bo phan xuong . N6 cho mot két qua
chinh xac, nhung phuong phép nay doi héi mot lugng théng tin ay du vé phu
tai vé ché do 1am viéc cua timg phu tai , cdnguat dit cua timg phu tai , s6
lwong cac thiét bi trong nhom (Ksg, €0S@,Pym. )

< Pé phin nhém phu tdi ta dwa vao nguyén tic sau:
o Céc thiét bi trong 1 nhom phai c¢6 vi tri gin nhau trén mat bang (
diéu nay s€ thuan tién cho viéc di day tranh chéng chéo, giam ton thét..)
e C4c thiét bi trong nhom c6 ciing ché do 1am viéc ( diéu nay s& thuan

tién cho viéc tinh toan va cung cip dién sau nay, vi du néu nhdm thiét bi c6



cuing ché do lam viéc, tirc c6 cung do thi phu tai vay ta co thé tra chung duoc
Ky, K, cosg ,... va néu chling lai c6 cling cong suat nira thi sé thiét bi dién
hiéu qua s& dung bang s thiét bi thuc té vi vay viéc xéac dinhj phu tai cho cac
nhom thiét bi nay s& rat d& dang.)

e  Céc thiét bi trong cac nhom nén duoc phan bo dé tong cong suat
cta cac nhom it chénh léch nhat ( diéu nay néu thuc hién dugc sé tao ra tinh
ddng loat cho céc trang thiét bi cung cap dién. Vi du trong phan xudng chi ton
tai mot loai tu dong luc va nhu vay thi no sé kéo theo 1a cac duong cap cung
cap dién cho chiing cuing cac trang thiét bi bao vé ciing s& duoc ddng loat hoa,
tao diéu kién cho viéc lap dat nhanh ké ca viéc quan ly stra chira, thay thé va
du trir sau nay rat thuan loi...).

. Ngoai ra s thiét bi trong cing mot nhom ciing khong nén qua
nhiéu vi s6 16 ra cuia mot ti dong luc ciing bi khéng ché ( thong thuong s 16
ra 16n nhat caa cac ta dong luc duoc ché tao sin ciing khong quéa 8 ). Tat
nhién diéu nay ciing khong c6 nghia 1a sé thiét bi trong mdi nhom khong nén
qua 8 thiét bi. Vi 1 16 ra tir tu dong luc cd thé chi di dén 1 thiét bi, nhung né
c6 thé duogc kéo moc xich dén vai thiét bi ( nhat 1a khi cac thiét bi d6 co cong
suat nho va khong yéu cau cao vé do tin cay cung cap dién ). Tuy nhién khi s6
thiét bi cua 1 nhdm qué nhiéu ciing s& 1am phutc tap hda trong van hanh va
lam giam d6 tin cay cung cap dién cho ting thiét b.

e Ngoai ra cac thiét bi dbi khi con duoc nhom lai theo c&c y&u cau
riéng cua viéc quan ly hanh chinh hoac quan ly hoach toan riéng biét caa tirng
bo phan trong phan xudng.
> 2.2.3.5. Xac dinh phu tai trong twong lai caa nha may

Trong tuwong lai du kién nha may s& duoc mé rong na thay thé, lap dat
cac may moc hién dai hon
Cong thic tinh toan :
Snm(t) = Sunm X (1+ect)



VoIl 0<t<T
Snwm : La phu tai tinh toan cia nha may sau khoang thaoi gian t nam
Sunm: LA phu tai tinh toan caa nha may ¢ thoi diém hoat dong
oc: LA hé s phét trién hang nam caa phu tai cuc dai (<= 5.9595+0.0685)
t: La thoi gian du kién trong tuong lai ciia nha may
2.2.4. Phan nhom phu tai va xac dinh phu tai tinh toan caa cac khu vuc
va cua toan nha may
> 2.2.4.1.X 4c dinh phu tai tinh toan caa khu vuc théu két
Can cir vao cOng suat va vao tinh chat caa phu tai ta chia khu vuc théu

két thanh8 nhém nh v sau:

STT Tén thiét bi S6 luong Cong suat( Kw)

Nhom 1

2 Hat bui théu két dau may 1 1600
Nhom2

1 Pong co tron ligu 2 200

3 bong co sang rung 1850 2 11

4 Dong co sang rung 1845 1 7

5 DOng co sang rung 1845 1 11

7 Pong co quat gié ngudi bang 6 90
Nhom 3

6 Pong co tram phdi liéu 22 0.75
Nhom 4

8 DPong co bang tai théu két 13 7.5

11 Pong co bom tuan hoan 2 5.5
Nhom 5

9 DPong co bang tai théu két 20 3.5
Nhom 6




10 Pong co bang tai théu két 17 1.5

12 Pong co bom tuan hoan 2 75
Nhom 7

13 DPong co bom tuan hoan 2 30

14 bong co ro bui 2 75

15 DPong co nghién voi 2 30
Nhom 8

16 Pong co nghién voi 2 5.5

17 Pong co nghién than 2 18.5

18 Pong co nghién than 1 22

19 Pong co nghién than 2 30

Bang 2.2. Bang danh sach cac thiét bi trong ting nhom caa khu vuc théu két

eXac dinh phu tai tinh todn nhom 1
Céac dong co lam viéc & ché d6 dai han do vay ta khong can quy doi

Tra s tay va lya chon tra ctru thiét bi dién tir 0.4 — 500KV ¢ k.

=0.8;cos@ = 0.85 — tgw = 0.62
sb thiét bi la: n = 12
Téng cdng suét : ¥ P = 3200 kW

Ap dung cong thirc (2.1) & (2.2 ) [ Trang 12 — Sach TKCCD — Ngo Hong

Quang & Vii Van Tam ]
Ptt = knc A Pd
Qi =Py X tge

Thay s6 : Py =0.8 x 2x 1600 = 2560 Kw
Qu = 2560 x 0.62 = 15872 kKVAr




eXac dinh phu tai tinh toAn nhom 2

Cac thiét bi déu 1am viéc & ché @6 dai han do vay ta khdng can phai quy
doi

Tong s6 thiét bi 1a: n =12

Téng cong suat : ¥ P = 980 Kw

Thiét bi c6 cdng suit cuc dai : Prmax = 200 Kw

Thiét bi c6 cong Suat P = 0.5Pyay 1a Ny = 2

Cong suét cia ny thiét bi 13 :P; = 400 KW

Tra bang PLI. 1 [ Trang 253 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam] ¢6 keg = 0.6 ; cosg = 0.7 — tgep = 1.02

Ap dung cong thirc (2.14 ) [Trang 14 — Sach TKCCPD — Ngo Hong
Quang&V i Van Tam]

Nhg = (N=; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ng6 Hong
Quang& Vil Vian Tam] ¢6 ny,-= 0.67
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vii Vin Tam)]

Nhg = N X Mp,- = 12%0.64 = 8.04 ~ 8
Kmax= ( Ksa ; Nng ) tra bang PL1.6 [ Trang 256 —Sach TKCCD —Ng6 Hé)ng
Quang &Vii Vian TAm] ¢0:  Kmax =1.3
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Vin Tam]

Pai = Pit = KmaxXKsg 25 Paimi

=1.3x0.6 x980 =764.4 Kw
Qq = Qu = Py X tge =764.4 x 1.02 =779.688 kV



eXac dinh phu tai tinh toan cuia nhom 3

Céc dong co lam viéc & ché do dai han do vay ta khong can quy doi

Tra s tay va lya chon tra ctru thiét bi dién tir 0.4 — 500Kv c6 k,. =0.6
;cos@ = 0.75 — tge = 0.882

Tong sb thiét bi 1a: n = 22

Téng cong suat : ¥ P = 16.5 kW

Ap dung cong thirc (2.1) & (2.2 ) [ Trang 12 — Sach TKCCD — Ngo Hong

Quang &Vi Van Tim ]
Ptt = knc X Pd
Qi =Py X tgep

Thaysé:  Py=0.6x16.5=9.9 Kw
Qi =9.9 x 0.882 = 8.7318 kVAr

eXac dinh phu tai nhom 4

Cac thiét bj 1am viéc & ché do dai han do vay ta khong can quy d6i
Téng sb thiét bi n= 15

Tong cong suét 1a: 2 P = 108.5 Kw

Thiét bi co cong suét cuc dai Pmg = 7.5 Kw

Thiét bi c6 cong suit P = 0.5P, lan, = 15

Cong suét cua n; thiét bi P, = 108.5k W

Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam]

thay s6 n~= ==052; Px =

25 13.5




Nhg = (N+; P+) tra bang PL .15 [ Trang 255 — Sach TKCCD — Ngo6 Hong
Quang& Vil Van Tam] ¢ ny, .+ =0.82
Tra sb tay tra ciru c6 Kgg = 0.6 ; cos@ = 0.7 — tgg = 1.02
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang &
Vii Vin Tam]
Nhg = N X 7p,- = 15 X 0.95=14.25 ~ 14

Kmax = ( Ksd ; N ) tra bang PLL6 [ Trang 256 —Sach TKCCD —Ngb Hong
Quang &Vi Van Télm] cO kmax =1.2
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Van Tam]

Pai = Prt = KiaxXKsg 27 P

=1.2%0.6 Xx108.5 = 96.255 Kw
Qa = Qg =Py X tge =78.12 X 0.75 = 58.59 k VAr
eXac dinh phu tai nhom 5
Cac thiét bi 1am viéc & ché d6 dai han do vay ta khdng can quy doi
Tong so thiét bi n =20
Tong cong suét la: 2, P = 70 Kw

Ap dung cong thirc (2.1) & (2.2 ) [ Trang 12 — Sach TKCCD — Ngo Hong

Quang &Vii Vin Tam ]
Ptt = knc X Pd
Qi =Py X tge

Tra s6 tay tra ciru k. = 0.8 : cos@ = 0.85 — tgg =0.62
Thay s6 ta co: Py = 0.8 X 70 = 56 Kw

Qi =56 X 0.62 = 34.72 kW



eXac dinh phu tdi nhom 6
bong co lam viéc ¢ ché do dai han do vay ta khong can phai quy dbi
Téng sb thiét bin= 19
Téng cong suat la: X P = 175.5 kW
Thiét bi co cong suét cuc dai Pg = 75 Kw
Thiét bi c6 cong suit P = 0.5Pu lan, =2
Cong suit cua ny thiét bi P, = 150 kW
Tra s6 tay tra ctru c6 Keg = 0.6 ; cosg = 0.8— tge = 0.75

Ap cong thic (2.14 ) [ Trang 14 — Sach TKCCPD — Ngo Hong Quang & Vil

Vin Tam]

nl o B
N« = P =t5
thay sd ta c6 : ne=—=01; P.= 11:_“'_ = 0.854

Nhg = (M= ; P+) tra bang PL .15 [ Trang 255 — Sach TKCCD — Ngo6 Hong
Quang& Vii Vin Tam] c6 n,,- = 0.13
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vii Van Tam]
Nhg =N X Ny =19x0.13=247 % 2
Nhg= 2 <4 do vay phu tai tinh toan dugc xac dinh nhu sau
Pu= 27 ke Pam:
Ky — hé s6 tai k., = 0.9 voi thiét bi 1am viéc dai han
t k., =0.75 véi thiét bi lam viéc ngan han
Vay : Py =0.9 x 175.5 = 157.95 Kw
Qu = Py x tgew = 157.95 x 0.75 = 118.462 KVAr

eXac dinh phu tai nhom 7



bong co lam viéc ¢ ché do dai han do vay ta khong can phai quy dbi
Téng sb thiét bi n =30
Tong cong suét 1a: 2, P = 162kW
Thiét bi c6 cong suit cuc dai Prmay = 30 KW
Thiét bi co cong suat P = 0.5P lan; =4
Cong suit cta ny thiét bi P, = 120 Kw
Tra s6 tay tra ctru c6 Ky = 0.6 ; cosg = 0.8 = tge = 0.75

Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngé Hong Quang & Vil

Vin Tam]

_ni, P
Ne =— P =57
£ ; 4 120
thay s0 ta co : n« =— =0.13; P«= =0.74
20 1562

Nhg = (N+; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ng6 Hong
Quang& Vii Vin Tam] ¢6 ny,- = 0.83

Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vii Vin Tam]
Nhg =N X 1p,-=0.17X 30=51%5

Kmex = ( Ksg ; Nng ) tra bang PLL6 [ Trang 256 —Sach TKCCD -Ngo Hong
Quang & Vil Van Tam] c6 kpay = 1.41
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Vin Tam]
I:)dl = I:)tt = kmaXstd 211 P ami

=1.41x0.6 x 162 =137.052 Kw



Qui = Qi = Py X tge = 137.052 x 0.75 =102.789 kVAr

eXac dinh phu tdi nhom 8
bong co lam viéc ¢ ché do dai han do vay ta khong can phai quy dbi
Tong sb thiétbin="7
Téng cong suit la: X P = 130kW
Thiét bi c6 cong suit cuc dai Prma = 30 KW
Thiét bi ¢6 cong suat P = 0.5P . lan; =6
Cong suit cta n, thiét bi P, = 119Kw
Tra s6 tay tra ciru c6 Keg = 0.6 ; cosg = 0.8 — tgg = 0.75

Ap cong thuc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang

& Vit Vin Tam)]
_ni g P
Ne =— P« =7
thay s ta 0 : e = — =0.13; P.= =091
a7 130

Nhg = (N« ; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ngo
Hong Quang& Vii Van Tam] cé n;, .+ =0.89

Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCPD — Ngo Hong
Quang & Vil Vin Tam)]
Nhg =N X 1,-=089 X 7=6.23~*6

Kmax = ( Ksa ; Nng ) tra bang PLI.6 [ Trang 256 —Sach TKCCD —Ng6
Hong Quang &Vii Van Tam] ¢6 Kpay = 1.37

Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCP —Ngo Hong
Quang & Vil Vin Tam)]



F)dl = Ptt = kmaXXst Z]1 Pn::.'m:'

=1.37x% 0.6 x 130 = 106.86 Kw
Qu = Qi = Py X tge = 106.86 x 0.75 =80.145 kVAr

o Phu tdi chiéu sding ciia khu vuwe théu két

Phu tai chiéu sang duoc xac dinh theo xuét phu tai trén mot don vi dién
tich. Aps dung cong thirc ( 2.3 ) [Tr 253 —Sach TKCCPD — Ngoé Hong Quang

& Vi nan Tém] ta c6 cong thirc nhu sau;
Pes =Po XS
P, 1a suét chiéu sang trén mot don vi dién tich ( W/ m? )
S I dién tich dwoc chiéu sang

Tra bang PLI .2 [Tr 253 — Sach TKCCP- Ngb Hong Quang& Vi Van
Tam] c6 : po =15 (W/ m?); S=3000m?

Cong suat chiéu sangcua khu vue théu két 1a
Pes =poX S =15X3000 =45000 (W) =45 Kw
Qcs = 0 (sir dung den soi dot)

Str dung cong thac (2.21), (2.22) , (2.23) trang 15 —Sach TKCCD — Ngb
Hong Quang &Vi Van Tam] co

Paxv =KgeX 2% Prew

Quxv =KX 27 Qeen

| 2 2
Stikv —.\l' Piewv™ + Query

Pucv 12 cONng suat tac dung tinh toan caa khu vuc théu két



Quxv 12 cOng suat tinh toan phan khang cua ca khu vuc théu két

Sukv 12 c6ng suit biéu kién tih toan cua ca khu vuc théu két hay phu tai

toan phan cua khu vuc théu két
Phu tai tinh todn cua ca khu vuc théu két
Picy = KaeX X1 Pt

=0.8X (2560 + 764.4 + 9.9 + 78.12 +56+157.95+137.052+106.86+6 )
=3101.02 kW

Qikv = Kt X 27 Qs
=0.8% (15872 + 779.682 +8.7318+58.59+34.72+118.462+102.789+80.145)

=13597.2 KVAr

| 2 2
Stiky = ‘\'I Progy™ + Query

=/3876.2827 + 16996.522 =13946.34 ( kVAr)

» 2.2.4.2. Xac dinh phu tdi tinh toan cia khu vuc dic
Cac thiét bi déu 1am viéc & ché d6 dai han do vay ta khdng phai quy d6i
Tra bang PL.I. 1. Tacio kgs = 0.6 ; cosg =0.8— tge = 0.75
Tong s6 thiét bi c6 trong khu vyc dac lan = 8
Thiét bi c6 cng suit cuc dai 1a Pgmmax =15 Kw
S6 thiét bi c6 cong suat P= 0.5Pgmmax 12 Ny =1
Tong cong suat cua cac thiét bi ung vai ny 12 Py =16Kw
Tong cong suat caa khu vuc dac 1a: T P= 122 Kw
Aps dung cong thie (2.14 ) [ Tr 14 —Sach TKCCDH —Ngbd Hong Quang &Vi
Vin Tam]



Tra bang PL.1.5[ Tr 255 — S4&ch TKCCD —Ngb Hong Quang &Vi VénTém]
Npe = (n.; P ) = Ny, =0.95
Aps dung cong thirc (2.16) [ Tr 14 — Sach TKCCD —Ngd Hong Quang& Vi
Vin Tam]
Npo=N X Ny,- =8 X 0.95=7.6~ 7
Kmax= (Ksd 5 Nhg)
Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngb Hong Quang& Vii Van Tam] ta
cO Kinax = 1.33
Aps dung cbng thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngd Hong Quang& Vi
Vin Tam]
Cong suat tac dung (Pg )
Pa=Pi =Kmax X M 21 Pep =Kmax X KegX 121 Par
=1.33% 0.6 X 122 =97.356 ( Kw)
Cong suat phan khang tinh toan (Qq)
Qu = Py X tge =97.356 x 0.75 =73.017 ( Kvar)
o Phu tdi chiéu sang ciia khu viee diic
Ap dung cong thirc (2.3) [ Tr 12 — Sach TKCCP —Ngb Hong Quang & Vil
Vin Tam]
Pes =Pox S
Tra bang PL 1.2 ¢6 po = 15 (W / m?)
S =240 m?
Cong suat chiéu sang 10 duc (Pg)
Pes =15 240 =3600 (W) = 3.6 Kw
Qcs = PesX tge = 0 (do st dung dén soi dbt)
Phu tai tinh toan caa khu 10 dtc
Pup = Py + Pes= 97.356+3.6 = 100.956( Kw )
Qup = Qg +Qqs = 73.017 +0 =73.017 ( Kvar )



Sup = x"IPE”"‘E' +Q2,,,, =\/100.956% + 73.017% =124.68 (Kva)

> 2.2.4.3. Xac dinh phu tdi tinh toan cua khu vuc co dién

STT Tén thiét b S6 lugng Cong suat
1 May khoan 2 0.65
2 May tién 3 4.5
3 May han 3 2
4 M4y quan 2 1.5

Cac thiét bj déu lam viéc ¢ ché d6 dai han do vay ta khong can phai quy doi.
Tong cong suét la: 3 P = 23.8 Kw

Tong s thiét bi 1an =10

Thiét bi c6 céng suat cuc dai 13 Pymmax = 4.5KW

S6 thiét bi c6 cong suat P= 0.5Pgmmax 12 Ny = 3

Cong suat cua ny thiét bi P, = 13.5 Kw

Tra s6 tay tra ctru c6 Kgg = 0.3 ; cosg =0.35 — tgg = 2.67

Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam]

_ni, _B
N» = P __E -
4 ’ 3 13.5
thay so ta ¢o : ne == 0.33 ; Px=- o= 0.567

Tra bang PL.1.5[ Tr 255 — Sach TKCCD —Ngb Hong Quang &Vii VanTam]




Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ngd Hong Quang& Vil
Vin Tam]

Mpg=N X M- =011 % 10=1.1<4

Vay phu tai tinh toan duoc xac dinh theo cong thirc sau

Pe= 2% KePam

Ky 1a hé tai k= 0.9 thiét bi lam viéc & ché do dai han

-K¢= 0.75 thiét bi 1am viéc & ché d6 ngédn han
Py =0.9 x 23.8 = 21.42 Kw

Qi = Qu =Py X tge = 21.42 x 2.67=57.1914 kVAr

o Phu tdi chiéu sdng ciia khu vuwee co di¢n

Phu tai chiéu sang dugc xac dinh theo suat phu tai chiéu sang trén mot
don vi dién tich ( po)

Ap dung cong thirc (2.3 ) [ Tr 12 — Sach TKCCP — Ngb Hong
Quang&Vi Van Tam]

Pes = Po X S

S =300 m’?
Tra bang PL1.2 [ Tr 253 — Sach TKCCD — Ngd Hong Quang&Vii Van Tam]
Po =20 (W/ m?)
Phu tai chiéu sang caa khu vuc co dién
Pes =Po X S =20 x 300 =6000 (W) =6 Kw
Qqs =P¢s X tg@ = 0 (str dung bong dén soi d6t )
Phu tai tinh toan cua khu vuc co dién la
Pucp = Pai+Pes= (21.42+ 6 )= 27.42( Kw )
Quep =Qui + Qg =57.1914+0=57.1914 (Kw)



Stcp =x"|P2““" +Q2,,.5=V27.427 + 57.19147 =63.424 (Kva)

» 2.2.4.4. Xac dinh phu tai tinh toan cau khu vue 10 cao

Ta chia khu vuc 10 cao thanh 3 nhom:

STT Tén thiét bi S6 luong Cong suat
Nhoml

1 Quat gi6 du phong 3 3200
Nhom 2

2 Quat giod 10 gio6 nong 2 11

3 Quat gi6 trudce 10 2 15

4 Quat gi6 trudc mang 2 11

5 Quat gio dinh 10 2 11

6 Quat gi6 trg chay 3 160
Nhom 3

7 bong co tram bom tuan hoan 6 160

14 bong co tram bom tuan hoan 3 130
Nhom 4

8 Pong co xe kip 22 110

9 Pong co bing chuyén 10 11




10 Pong co bing chuyén 4 30

13 bong co cau truc 4 7.5

eXac dinh phu tii nhém 1
Céc thiét bi déu 1am viéc & ché do dai han do vay ta khong phai quy
doi
Tra sd tay va lya chon tra ctru thiét bi dién tir 0.4 — 500KV c6 K.
=0.8;cosg = 0.85 — tgyp = 0.62
Tong s thiét bi la: n =3
Tong cong suat : ¥ P = 9600 kW
Ap dung cong thirc (2.1) & (2.2 ) [ Trang 12 — Sach TKCCD — Ngo Hong

Quang & Vii Van Tam ]
Ptt = knc X Pd
Qi =Py X tgp

Thaysé:  Py=0.8 X 9600 = 7680 Kw
Qq = 7680 x 0.62 = 4761.6 KVAr
eXac dinh phu tdi nhom 2
Céc thiét bi déu lam viéc & ché do dai han do vay ta khong phai quy doi
Tong so thiét bj n= 11
Thiét bi c6 cong suat cuc dai Pray : Pmax = 160 KW
Tong cong suat ¥ P = 554 kW
S6 thiét c6 cong suat P=0.5Pgmmax 12 N1 = 3

Tong cong suat tng voi ny 1a Y P, =480 kW

Tra bang PL 1.1 [ Tr 253 — Sach TKCCP —Ngb Hong Quang& Vii Van Tam]
ta co kyg =0.6 ;cos¢g =0.8 — tgew =0.75




Ap dung cong thirc (2.14) [ Tr 14 —Sach TKCCD —Ngb Hong Quang& Vi
Vin Tam]

_ 6480

334

= 0.866

n="=22027 Rzg—ip
Tra bang PL.1 .5 [ Tr 255 — Sach TKCCP — Ngb Hong Quang & Vi Vin
Tam]taco : my,-=(n.; P+ )= ny,-=0.39
Ap dung cong thirc (2.16) [Tr 14 —Sach TKCD — Ngb Hong Quang & Vi Van
Tam] 7, =N X Npg- =0.39 X 11= 429~ 4
Kmax = (Mg ; Ksa ) Tra bang PLL6 [ Tr 256 — Sach TKCCD —Ngb Hong
Quang&Vii Van Tam] ta c6 Kmax = 1.46

Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &

Vii Vin Tam]

Pai = Pit = KmaxXKsg 25 P

=1.4 X 0.6 x 554 = 485.304 kW
Qu = Qq = Pyx tge = 485.304 x 0.75 = 363.978 kVAr
eXac dinh phu tai nhom 3
Thiét bi déu lam viéc ¢ ché do dai han do vay ta khong phai quy doi
Tong sd thiét bi n= 20
Thiét bi c6 cong suat cuc dai Pray © Pmax = 110 KW
Tong cong suat ¥ P = 480kW
S6 thiét c6 cong suat P=0.5Pgmmax 1a Ny = 2

Tong cong suat tng voi ny 1a Y P, =220 kW

Tra bang PL 1.1 [ Tr 253 — Sach TKCCP —Ngb Hong Quang& Vi Van Tam]
ta co kg =0.6 ;cos¢@ =0.65— tge =1.169

Aps dung cdng thirc (2.14) [ Tr 14 —Sach TKCCP —Ngb Hong Quang&Vii
Vin Tam]



n="t==201; ; Pt = =045

- " TP 480

Tra bang PL.1 .5 [ Tr 255 — Sach TKCCD — Ngo Hong Quang & Vii Van
Tam]tacod:nu,-=(n.; P+ )—>n,-=04
Ap dung cong thirc (2.16) [Tr 14 —Sach TKCD — Ngb Hong Quang & Vii Van
Tam] 7y, =N X Ny = 0.4 X 20= 8Type equation here.
Kmax = (Nnq; Ksa ) Tra bang PLI.6 [ Tr 256 — Sach TKCCD —Ngb Hong

Quang&Vii Van Tam] tacod Kpax =1.3

Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCP —Ngb Hong Quang &

Vii Van Tam]

Pai = Prt = KiaxXKsg 27 P i

=1.3x0.6 X480 =374.4 kW
Qui = Qi = Pux tgp = 374.4x 0.75 = 777.6 KVAr
eXac dinh phu tai nhom 4

Thiét bi déu lam viéc ¢ ché do dai han do vay ta khong phai quy doi
Tong s6 thiét bi n= 20
Thiét bi c6 cbng suat cuc dai Pray : Pmax = 110 KW
Tong cong suat ¥ P = 480kW

S4 thiét c6 cong sudt Pz=0.5Pgmmax 12 Ny = 2
Tong cbng suat tng voi ny 1a Y P, =220 kW
Tra bang PL I.1 [ Tr 253 — Sach TKCCP —Ngo6 Hong Quang& Vil Vian Tam]
ta cO kgy =0.6 ;cos¢@ =0.65— tge =0.169
Aps dung cong thtc (2.14) [ Tr 14 —Sach TKCCP —Ngb Hong Quang& Vil
Vin Tam]

Py

n=t=—=01; ; R=t=""=045

* Tep 480




Tra bang PL.1.5 [ Tr 255 — Sach TKCCPD — Ngb Hong Quang & Vil Van
Tam]tacod:n;,-=(n.; P+ )—n,,-=04
Ap dung cdng thirc (2.16) [Tr 14 —Sach TKCD — Ngd Hong Quang & Vii Van
Tam] 7, =N X Ny = 20 X 0.4= 8Type equation here.
Kmax = (Mg ; Ksg ) Tra bang PLL6 [ Tr 256 — Sach TKCCD —Ngb Hong
Quang&Vii Van Tam] ta ¢6 Kpax = 1.3
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCP —Ngb Hong Quang &
Vii Vin Tam]

Pai = Pt = KmaxXKsg 225 P

=13 x0.6 x480 =36 kW
Qui = Qu = Pyx tge = 36 0.62 = 22.32 KVAr
eXac dinh phu tai nhom 5

Thiét bi déu lam viéc & ché do dai han do vy ta khong phai quy do6i
Tra s tay va lya chon tra ctru thiét bi dién tir 0.4 — 500Kv ¢6 k.
=0.8;cos@ = 0.85 — tgw = 0.62
Téng sé thiét bi 1a: n = 30
Téng cong suét : ¥ P = 45kW
Ap dung cong thirc (2.1) & (2.2 ) [ Trang 12 — Sach TKCCD — Ngo Hong

Quang & Vii Van Tam ]
Ptt = knc X Pd
Qi =Py X tge

Thaysé:  Py=0.8 x45=36 Kw
Qi =36 X 0.62 = 22.32kVAr
o Phu tdi chiéu sding ciia khu vuee 16 cao
Phu tai chiéu sang dugc xac dinh theo suat phu tai chiéu sang trén mot don vi

dién tich po



Pes= Po X S
S = 240m’
Tra bang PL 1.2 [ Tr 253 — Sach TKCCP — Ngb Hong Quang&Vii Van Tam]
ta co : Py =15 W/m?
Pes = 15 x 240 =36000 W =3.6 Kw
Qs =0 (do str dung dén soi dot )

Phu tai tinh toan cua khu vuece 10 cao

Pic =( Pai +Pcs) X 0.8 = (7680+485.304+1036.8+374.4+36+3.6) x 0.8
=7692.88 Kw

Qirc =0.8 X (Qui +Qcs ) =
0.8x (4761.6 +363.978+ 776+ 437.67 + 22.32)=4799.352Kvar

St = «lezﬁ“f +Q2,,,,=V4799.352% + 7692.88% = 7253.76 Kvar
> 2.2.4.5. Xac dinh phu tai tinh toan cia khu vwee hanh chinh

Tra bang PL 1.3. [ Tr 254 —Sach TKCCP — Ngb Hong Quang & Vit Van Tam]
ta co k,=0.7 ; cosgw =0.8 — tge = 0.75

Pi=Kne X 2T P, =07X (10x25+1x3+1x25+1x3+6x6.25)
=0. x 48.5 = 33.95 Kw
Qq =Py X tge =33.95x 0.75 =25.4625Kvar

o Phu tdi chiéu sang ciia khu nha hanh chinh

Phu tai chiéu sang caa khu nha hanh chinh dugc xac dinh thoe suét phuy tai

trén mot don vi san Xuat pg

Pcs:poxS



Py = 25 W/m®
S = 160m’
Pes=25% 160=4000 W = 4 Kw
Qcs =P¢s X tgg ( su dung deén tuyt c6 cosg = 0.8— tgyp = 0.75)
=4 x0.75 =3 KVA
Phu tai tinh toan cta nha hanh chinh la
P = Py + Pes =33.95 +4 = 37.95 KW
Qunc = Qut Qs = 25.4625 +3 =28.4625 KVAR
> 2.2.4.6. Xac dinh phu tii chiéu siang ciia khu bii than quing

Phu tai chiéu sang cua hku vuc bai quing duoc xac dinh theo suat phu tai

trén mot don vi dién tich pg

Pes =po X S

Tra bang PL 1.2 [ Tr 253 — Sach TKCCP — Ngd Hong Quang& Vi Van Tam]
Po=0.22 W/m®

S =800 m°

Pes=0.22 x 800 =176 W =0.176 KW

QCS=O

I = s - 0278 0.26 A

Ugmy3 0.38x43

> 2.2.4.7. Xac dinh phu tai tinh toan cua toan nha may



Pinm = (Piiks + Pikz + Piis + Pixa + Priks + Poai ) X0.8
=(3101.02+100.956+7692.88+27.42+37.95) x 0.8 = 8767.1808 KW
Qinm = (Quka + Quxz + Qi + Quka + Quks) X0.8
=(13597.2+73.017+4799.352+57.1914+28.4625) x 0.8

= 14821.40 KVAR

St = |P?eewss + Q. =(VB767.18087 + 14821.407)
N

= 17220.26 KVA

Hé sb cong suat ciia nha may la

Py _ 2767.7008

cosy = = =0.51

Swm 1722026

o Khi ké dén sw phdt trién twong lai ciia nha mdy
Sam (t) = Sam( 1 + o t)
Lay o< =0.06 ;t=10 nam ta co:
Saw = 17220.26%( 1+ 0.06%10) = 27552.416 kKVAr

Luu y : Tuy thudc vao céac thong tin thu thdp dugc trong tuong laithi nha

may dinh thay thé hay lap dit them céc thiét bji may méc nao , & phan xuong

nao , mé rong ra khu vuc ndo , cong suat 1a bao nhiéu ... nguoi thiét ké s€ can

ctir vao do deé lya chon cac tram phan phoi , cau chi , aptomat, cho phan xuéng

khu vuc do.
> 2.2.5. Xdc dinh biéu d6 phu tii va tim phu tai ciia nha may

2.2.5.1. Xac dinh biéu do phu tai cia nha may



Viéc xac dinh biéu dd phu tai trén mat bang nha may muc dich 1a dé
phan phéi hop 1y céc tram bién &p trong pham vi nha may, chon cac vi tri dt
sao cho dat chi tiéu kinh té k§ thuat cao nhét.

Biéu dd phu tai cia mdi phan xuang 1a mot vong tron cé dién tich bang
phu tai tinh toan cua phan xudng d6 theo mot ty Ié lya chon. Néu coi phu tai
mdi phan xudng 1a dong déu theo dién tich phan xudng thi tam vong tron phu
tai trung vai tdm caa vong tron do.

Trén so dd mit bang xi nghiép v& mot hé toa do 0xy, c6 vi tri toa do
trong tdm cia cac phan xuong 1a (i) ta xac dinh duoc toa do téi uu M,
(X0,Yo0)-

\Vong tron phu tai:

%

Phu tai chiéu sang

Phu tai dong luc

Bén kinh vong tron ban do phu tai xac dinh theo cong thuc:

m — ty 1é xich, chon m=3 kVA/mm?
GAc biéu dién cua phu tai chiéu sang trong ban dd phu tai dugc
tinh bang cong thic:
., 360°P,
o, =
P

tt




Két qua tinh toan R,, a, cta d6 thi phu tai cic phan xudng duoc ghi

trong bang sau:

STT | Tén thiétbi Pes | Py S R(mm) |oc
1 Khu vuc hanh 4 37.95 47.4375 |5.03 42.4
chinh

2 Khu vyc dac 3.6 |100.956 |124.68 |3.6 13.3

3 Khu vuc théu két |45 |[3141.22 |13992.31 | 38.47 5.23

4 Khu vuc co dién | 6 27.42 63.424 |25 100.84
5 Khu vuc 10 cao 3.6 |7693.6032 | 9756.11 | 32.18 0.168
6 Khu vuc than coc | 0.1 |0.176 0.176 0.01 360

02.2.5.2. Xac dinh tam phu tii ciia nha may
Trong tAm cua phu tai ctia nha may 1a mot vi tri rat quan tronggitp
nguoi thiét ké tim duge diém dat tram bién 4p , tram phan phdi trung
tam,nham lam giam t6i da ton that ning luong. Ngoai ra trong tim cua phu
tai cau nha may con giup nha may trong viéc quy hoach va phat trién san xuat
trong twong lainhmf c¢6 so dd cung cap dién hop 1y. TAm phu tai cia nha may
duoc xac dinh nhu sau;

VxS _Xws
v - VT3

“~ = =

X =

Chon gbc toa do tai goc phiadudi bén trai cua ban v& khi d6 ta c6
toa d0 cua cac khu vuc nhu sau:

Vi tri khu vuc hanh chinh : x=47.9 ; y=13.5
Vitrikhuvucloduc: x= 3.8 ; y=5.8

Vi tri khu vuc dic: x=1.2 : y=9.2

Vitrikhuvuc codién: x=59 ; y=456

Vitri khuvuclo cao: x=6.1 ; y=6.8

Vitrikhuvucbai: x=4 ; y=10



Tur d6 ta xac dinh toa do cua tram PPTT

1.2x13%92.31+124.,68x3.8+9756.11x6.1+63.624x5.9+47.43753x53+0.176x3.4
17220.26

= 4.494

_ S2x13992.31+124.68x5.8+9756.11x68+63.624x4.6+47 . 4375x13.5+0.17ax10
17220.26

=11.424

Toa do cua tram PPTT c6 toa dd 1a (4.494 : 11.424).
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THIET KE MANG PIEN CAO AP CHO NHA MAY LUYEN
GANG VAN LOI

3.1. PAT VAN PE

Viéc lua chon so do cung cap dién anh hudng rat 16n dén cac chi tiéu
kinh té va ki thuat cua hé théng.Mc}t so do cung cép dién duogc coi la hop ly

phai thoa man nhiing yéu cau co ban sau:

1. Pam bao cac chi tiéu vé mat ki thuat.

2. Pam bao d6 tin cdy cung cip dién

3. An toan d6i véi ngudi va thiét bi

4. Thuan loi va dé dang trong thao tac van hanh va linh hoat trong
xtr ly su cb.

5. D& dang phat trién dé dap ung nhu cau ting trudng cua phu tai
dién.

6. Dam bao cac chi tiéu vé mat kinh te.

Trinh tu tinh todn thiét ké mang dién cao dap cho nha mdy gom cdc budc sau:

1. Vach céc phuong an cung cép dién
2. Lua chon vi tri, sd luong, dung lugng cua céac tram bién ap va
Iira chon chuing loai, tiét dién cac duong day cho cac phuong an.
3. Tinh toan kinh té ki thuét dé lua chon phuong an hop ly.
4. Thiét ké chi tiét phuong an duoc chon.
Dé c6 cac phuong 4n cung cap dién cu thé thi can lya chon cip dién &p

truyén tai dién tir hé théng vé nha may.

Cép dién ap truyén tai tir hé thong vé nha may duoc xac dinh dya vao

biéu thtrc thuc nghiém sau :



|I ~
U= [P(0.1+0.015V1 , [KV]

Trong do :
P — ¢6ng suét tinh toan caa nha may (kW)
L — khoang céch tir tram bién &p khu vuc vé nha may (km)

Cép dién &p hop 1y dé truyén tai dién ning vé nha may 1a :

U= \IIIB 767.1808(0.1+ 0.015+/0.05 =30.1KV
Tir két qua tinh toan, ta cd thé chon cap dién 4p trung 4p 22KV hoic 35
kV tir hé théng cip cho nha may
3.1.1. Xac dinh s6 lwong va dung lweng tram bién 4p cho nha may
Viéc lya chon cac tram bién ap phai dua trén nguyén tac sau:

1. Vi tri dit tram bién 4p phai théa man cac yéu cau

+ Gan tam phu tai: Giam van dé dau tu va ton that trén dudng day.
+ Thuén tién cho van chuyén, lép dat, quan li va van hanh sua chira.
+ An toan va kinh té.

2. SO lugng may bién ap co trong tram bién ap duoc lua chon céan ¢t vao:

+Yéu cau cung céip dién cua phu tai (loai 1, loai 2 hay loai 3)
+Yéu cau van chuyén va lip dat
+ Ché d6 1am viéc ctia phu tai.

3. Trong moi trudng hop tram bién ap chi dat 1 may bién ap s& la kinh té va
thuan lgi cho viéc van hanh, nhung d6 tin cay khéng cao. Cac tram cung

cap cho ho loai 1 dit 2 may bién ap, ho loai 3 chi dit 1 may bién ap.



> Dung luong tram bién 4p dugc chon theo diéu kién:

n'khc'sde 2 Stt hay Sde 2 Stt
*““he

va Kiém tra theo diéu kién su ¢6 1 may bién ap (trong tram cé nhiéu

hon

1 may bién ap):

Trong do:

Kp

C

qtsc

ttsc

(n _1)'khc'kqt 'Sde = Sttsc

:S6 may bién ap c6 trong mot tram bién ap.

‘Hé s6 hiéu chinh theo nhiét d6 méi truong.Chon loai may
bién 4p do ABB san xuét tai Viét Nam nén khong can phai

hi¢u chinh nhiét d¢, k. =1.

‘Hé s6 qué tai su ¢d ; ke =1.4 V&i tram bién ap dat ngoai
troi va k, =1.3 véi tram bién ap dit trong nha néu thoa
mén diéu kién may bién ap van hanh qué tai khong qua 5
ngay dém, thoi gian qua tai trong mot ngay dém khong
vuot qua 6h va trudce khi qua tai may bién ap van hanh voéi

hé sb qua tai <0,93.

:Cong sudt tinh toan su c¢d. Khi su ¢b mot may bién ap co
thé loai bé mot sé phu tai khong quan trong dé giam nhe
dung luong cua cac may bién 4p, nhd vy co thé giam nhe
duoc von dau tu va ton that cia tram trong trang thai lam
viéc binh thuong. Gia thiét trong cac hd loai I c6 30% la

phu tai loai [l nén S, =0.7S, .

ttsc



Péng thoi ciing can cha y khi chon may bién &p nén chon cling chiing

loai cia mot nha san xuat

Péi véi nha may luyén gang Van Loi c6 tinh chét phu tai khac nhau &

cac khu vuc vira c6 cac phu tai sir dung cap dién ap 0,6 Kv vira ¢d phu tai sir

dung dién ap 0,4 Kv. Do d6 xuat phat tir yéu cau thyuc té caa phu tai ma nguoi

thiét ké sir dung tram bién ap trung gian c6 nhiém vu ha dién ap tir 35Kv

xubng 6, 3Kv, di vao tram PPTT cép dién cho cé4c khu vuc, sau d6 phu thudc

vao tinh chat caa phu tai caa cac khu vuc ma bién d6i dién ap cho phi hop,

phuc vu cho c4c phu tai tham gia vao qué trinh san xuat.

ePhuong an lya chon sé may bién &p trung gian

> Phuwong dn 1: Chon tram bién &p trung gian gom hai may , cong

Chon hai may bién ap TA, do Lién X6 ché tao c6 S = 20000Kva c6

Stt;‘-.-';"ff

Stt;‘-.-';"ff

Stt;‘-.-'.’bf

cac thong s6 sau:

SeenM
Kot

sudt ciia mdy diwoc lyra chon nhw sau:

13992.31+124.68+9736.1+63.42+47.4375+0.178

= 17131.5 kVA

1.4

Loai may SO Sam (Kva) | Ugm Tén cong suat |Un% | 1,%
luong Cao |Ha | AP, APy
ap | ap
TA- 2 20000 38,5 |11 |48.0 148.0 |8.0 2
20000/35




> Phuwong dn 2: Chon tram mdy bién dp trung gian gom mot mdy

bién dp trung gian gom mdt mdy

S a4 = 23874.123 KVA

Vay ta chon mot may bién 4p loai TA_ do Lién X6 san xuat c6 cac

thong so sau:

Loai may S6 Sam (Kva) | Ugnm Tén cong suat  |Un% | 1,%
luong Cao |Ha | AP, APy
ap | ap
TA,-31500/35 |1 31500 385 |11 |73.0 180.0 |8.0 2

> So sanh hai phirong dn chon mdy bién dp trung gian

Pé thuan tién trong viéc so sanh vé kinh té giira hai phuong an trén ta
chi quan tdm dén nhiing yéu t6 chinh: vén dau tu , chi phi van hanh hang
nam, ton that dién ning

a) So sanh vé ton that dién trong tram bién 4p trung gian

Xét phuong an 1. Dung hai may bién ap TA, 20000/35 do Lién X6 ché
tai

Do str dung bién ap duogc san xuit ¢ bén ngoai do vay ta phai hiéu

chinh nhiét d6 theo cong thirc
ey — 5 Brq —35

100 )(1- 100 )

8.4: Nhiét do cuc dai cua moi truong dat may 35°C < 8.4 < 45°C

S =Sgm( 1-

8,,: Nhiét do trung binh noi dit may khac voi diéu kién ché tao

Lay 8,,=20°C ; 8_,=40°C

= Sgms= (1)1 ) X 20000

100




®_)(1—=) x 20000 = 18050 Kva

100 100

:(1-

eKhi dit hai may bién ap

Tén thét dién ning cua tram trong khoang thoi gian 1 ndm
Ap dung cong thirc (6-30) [ Trang 123- TL2]
MAr = NAPT +=AP(E9) x 7

V6i T: 1a thoi gian van hanh thyc t& ciia nha may
T=8760 (h)
Tmax =5000( h)
Ap dung cong thirc (6-30) [ Trang 121 —TL1]
7= (0.124 + Tpax10*)8760
= (0.124 + 5000108760 =5466.24 (h)
AP, 14 ton that cong suat tac dung khong tai don vi kW (AP, = AP _;,)

' AP,
Sy = Sdm\f'n(n + 15

Ky 14 duong luong kinh té cia cong suat phan khang tirc 13 cong suét tac dung
mat trong man dién dé van chuyén cong suat phan khang

Ky =0.05 Kw/ Kvar

Sdm = 2}{
100

18950 — 361 kvar
100

ﬂ@,:.zio%

ﬂ@.ﬁ: 0 = U % A Sdm

100

= % % 18050 =1444 KVAr

AP,=AP, + kiAQ, = 48.0+0.05x 361=66.05 kW

AP, =AP;, + ki AQ, =148 +0.05x1.4=148.07 kW

< 1z - _ | AR,
Trdotaco: S,:=Sam xll nn+1) JF’.E



295 17305.04 kvA

148.07

:\,‘1 +(1+1)

Khi phu tai dat dugc S,.= 17305.04 kvA thi ta d¢ hai may bién 4p van hanh
song song dé dam nhan cong suat 16n hon gia tri 17305.04 kvA
Ton that dién ning trong tram bién 4p trong khoang thoi gian mot nam la

17305.04
18050

AA; =2 x46x 8760+ 0.5 x 148 )5466.24 =121276.78 kw/h

o Khi tram dat mot may bién ap
Str dung may bién ap TA, cua r Lién X6 do vdy ta can phai hiéu chinh

lai nhiét do theo cong thurc

. By —5 Bed —35
S =Sum(1- == N(1-——)
S=(1- 21‘“@‘;)(1 “‘1";25 ) X 31500

= 28428.75 kvA

_i opSdm _ 28428.75 _
AQ, |0A)m_ 2% o 630 kvar
0L = Uk
’ﬂQ.H: Yo 100 X Sdm
= 20 2842875 2520 KVAr

100 100

AP,=AP, + kiAQ, = 73+0.05x 630=104.05 kW

AP, =AP, + kiAQ, =180 +0.05x2520=306 kW

| AR,
Spt: Sam \II n(n+1) F

104.5
306

:x"ll +(1+41) %28428.75 KVA



Tén that dién niang trong tram bién 4p trong khoang thoi gian mot nam la

23493688
28482075

AA; =73X 8760+ 180( ) %5466.24 =646199.6673kw/h

Tu viéc so sanh trén ta nhan thay ton that dién ¢ phuong 2 16n hon vé ton that

dién nang AA,;=646199.6673-121276.78=634022.88 kW

Gia sir gia tién dién 1a 800d /1kwh thi trong mot ndm phuong 1 tiét kiém
duc634022.88x800=507218.304 ( dong)
b) So sanh vé von dau tu
Phuong 4n 1 dung hai may ném Vpa, > Vi, . Ta chi quan tam t6i chi hi van
hanh hang nam cta tram , chi phi cang nhé thi cang ti uu
¢ ) So sanh hai phuong 4n vé phuong dién dam bao cung cap dién trong giai
doan néu mot may bién ap xay ra su ¢d . Khi xay ra sy ¢ thi tram dung hai
may sé& khic tot hon tram mdt may nén viéc cung cip dién d6i v6i tram dung
hai may s¢€ tin cay hon tram dung mot may
Vay ta sir dung phuong an hai d6 13 str dung hai may bién 4p 2 20000 trong
tram phan phdi trung tdm. Va liwa chon nay ciing phit hop véi tinh chat quan
trong ciia nha may
e Cin ctr vao vi tri tinh chat, cac s6 liéu tinh toan thu thap , xac dinh trong
nha may st dung sau may bién ap phuc vu viéc cung cap dién cho nha may
nhu sau:
1. By; B, c6 nhiém vuy ha dién ap tir 35/6,3 Kv cung cap cho toan nha may
2. Bs; B4 co nhiém vu ha dién ap tr 6,3/ 0,4 kV cung cép cho khu vuc co
dién va cac phu tai 10 cao str dung dién 0,4 Kv
3. Bs; Bg co nhiém vy ha dién ap tir 6,3 / 0,4 Kv cung cép cho hanh
chinh,bai ,dlc va cac phu tai cua théu két st dung dién 0,4 kV
Tram bién ap B3

Dung luong may bién ap duoc chon theo diéu kién sau:



S, =1017.45kVA
ki =Ln=1

Do do:
S, 21017.45kVA
Vay chon may bién 4p tiéu chuan s, ,, =1100kVA do nha may ché tao
thiét bi dién Dong Anh — Ha Noi ché tao.

Tram bién ap By

Dung luong may bién ap dugc chon theo diéu kién sau:

Stt
Nk,
Sy =1296kVA
ki =Ln=1

S dmB =

Do do:

S, 2129536 KVA

Vay chon may bién ap tiéu chuan s, ,, =1300kVA do nha may ché tao

thiét bi dién Pong Anh — Ha Noi ché tao.

Tram bién ap Bs

Dung lugng may bién ap duoc chon theo diéu kién sau:

S, = 961.34kVA
ki. =L n=1

Do do:



S, > 96134 kVA

Vay chon may bién 4p tiéu chuan s, ,, =1000kVA do nha may ché tao

thiét bi dién Bong Anh — Ha Noi ché tao.

Tram bién ap Bs

Dung lugng may bién ap duoc chon theo diéu kién sau:

Stt
Nk,
S, = 585.80kVA
ki. =L n=1

S dmB 2

Do do:

S, >585.80 kVA

Vay chon may bién &p tiéu chuan s, ,, =630kVA do nha may ché tao

thiét bi dién Pong Anh — Ha Noi ché tao.
e 3.1.2.Vi tri cac tram bién ap

e Céc tram bién ap cung cap dién cho mét phan xudng ding loai lién ké
c6 mot twdng caa tram chung véi tedng cia phan xuang nho vay tiét
kiém duoc vén dau tu va it anh hudng dén cac cong trinh khac.

e CAc tram bién ap dung chung cho nhiéu phan xuéng nén dat gan tam
phu tai, nho vay c6 thé dua dién p cao téi gan ho tiéu thu dién va rat
ngan kha nhiéu chiéu dai mang phan phoi cao &p ciia nha may ciing nhu
mang ha ap phan xudng, giam chi phi duong day va ton that. Ciing vi
vay nén ding tram doc lap tuy nhién vén dau tu tram sé tang.

e Tuy thudc vao diéu kién cu thé lya chon mot trong céc loai tram bién
ap dd néu. Bé dam bao an toan cho ngudi ciing nhu thiét bi va dam bao

my quan cho nha may, ¢ day sé& dung loai tram x4y dat gan tam phu tai,



gan céc truc giao thong trong nha may, song ciing can tinh dén kha
nang phat trién va mé rong san xuat.

e Dé lya chon duoc vi tri dat cac tram bién ap phan xudng can xac dinh
tam phu tai cac phan xudng hoic nhém phan xudng dugc cung cap
dién tir cac bién ap do.

Xdc dinh vi tri cdc tram bién ap cung cap dién cho khu vuc lo cao va khu vuc

co dién
S X
Xgy = L =4.494
.S
i-1
Si 'yi
Vg3 = 2—— =11.424
2.8

Vi tri cac tram bién 4p cac phan xudng khac tinh toan twong tu duoc két qua
ghi trong bang sau

Bang 3.1 — Vi tri dit cac tram bién 4p phan xwéng

Tén tram Vi tri dat
Xo Yo
PPTT 4.494 11.424
Bs 6.08 6.67
B, 6.1 6.8
Bs 1.2 9.2
Bs 1.99 7.95

3.2.PHUONG AN CUNG CAP PIEN CHO CAC TRAM BIEN AP PHAN

XUONG.

3.2.1.Céc phuong an cung cap dién cho c4c tram bién ap phan xwéng.




3.2.1.1.Phwong dn sir dung so dé ddn sau.

Pua duong day trung ap 22KV hoic 35 kV vao sau trong nha may dén
tan cac tram bién ap phan xuong. Nho dua tryc tiép dién cao ap vao tram bién
ap phan xuong nén giam dugc von dau tu tram bién 4p trung gian hodc tram
phan phbi trung tdm, giam duoc ton that va nang cao dugc nang luc truyén tai
cia mang.Tuy nhién, nhuoc diém cia so dd nay 1a d6 tin cdy cung cip dién
khéng cao, cac thiét bi sir dung trong so do gia thanh dat va yéu cau trinh do
van hanh phai rat cao, né chi phtl hop véi cac nha may c6 phu tai rat 1on va
cac phan xudng san xuat nam tip trung gan nhau nén & day, ta khong xét

phuong an nay.
3.2.1.2.Phwong dn sir dung tram bién ap trung gian.

Nguén 22kV hodc 35 kV tir hé théng vé& qua tram bién 4p trung gian
duoc ha xubng dién ap 6.3kV dé cung cap cho céc tram bién ap khu vuc. Nho
vay, s& giam duoc von dau tu cho mang dién cao 4p cua nha may ciing nhu
céc tram bién ap phan xudng, van hanh thuan loi hon va do tin cdy cung cap
dién cao hon. Song phai dau tu xay dung céc tram bién 4p trung gian lam gia
tang tén that trong mang cao ap. Nén sir dung phuong an nay vi nha may 1a ho
loai II nén tram bién 4p trung gian phai dit 2 may bién 4p v6i cong suét duoc

chon theo diéu kién:
n'th'Sde = Sttnm

s, 1722026

Vay: Snsire > == =861013kVA

Chon may bién &p tiéu chuan s, ,,,, =1600KkVA

Kiém tra lai dung luong may bién ap theo didu kién qua tai su cb

Swe Sy 1722026

S >t _TH =171315kVA
PIE T (=D Ky ky 1.4 1.4



Vé&in=2k,, =1k, =14

1 qt

Vay tram bién &p trung gian s& dat 2 may bién &p loai TA, 20000/35 do Lién

X6 ché tao
3.2.1.3. Phwong dn sir dung tram phdn phéi trung tim

Dién ning tir hé théng cung cip cho tram bién ap phan xudng théng
qua tram phan phdi trung tim.Nho vy, ma viée quan li va van hanh mang
dién cao ap nha may s€ thuan loi hon,ton that trong mang giam, do tin cay
cung cép dién duoc gia ting, song vén dau tu cho mang dién ciing 16n.Trong
thuc té, day 1a phuong 4n thudng duoc dung khi dién 4p ngudn khéng cao

(U <35kV ), cong suat cac phan xuong tuong dbi 1on.

3.2.2.X4c dinh vi tri dit tram bién &p trung gian, tram phan phéi trung

tam caa nha may.

Vi tri tét nhat dé dat tram bién &p trung gian hozc tram phan phai trung

tam chinh la tdm phu tai dién cua nha may.

Theo tinh toan & chuong II ta da xac dinh dugc tdm phu tai dién cua
nha may 1a diém M(4.494 ; 11.424)

3.2.3.Lwa chon cac phwong 4an noi day mang cao ap.

Nha may thudc ho loai I, nén duong day tir tram bién &p trung gian vé
trung tdm cung cp cho tram bién ap trung gian (hodc tram phan phdi trung

tam) cua nha may s€ dung 10 kép .

Do tinh chét quan trong ciia mot sé phan xudng trong nha may nén
mang cao 4ap, ta stir dung so do hinh tia, 16 kép. So dd nay c6 uu diém la so d6
ndi day rd rang, cac tram bién ap déu duoc cap dién tir mot duong day riéng

nén it anh huong dén nhau, dd tin cdy cung cap dién tuong doi cao, dé thuc



hién bién phap bao vé va tu dong hoa, dé van hanh. Pé dam bao an toan cling
nhu my quan trong nha may, cac dudng diy cao 4p trong nha may déu duoc
di ngdm theo doc cac tuyén giao théng ndi bo. Tl nhitng phan tich trén, ta cé

thé dua ra cac phuong an thiét ké mang cao ap nhu sau:
3.2.4.Tinh toan kinh té - ky thuat lwa chon phwong an t6i wu.

Pé so sanh va lya chon phuong an hop 1y, ta st dung ham chi phi tinh
toan Z va chi xét &én nhiing phan khac nhau trong cac phuong an dé giam

khéi luong tinh toan.
Z=(a,+a,)k+3.12, .Rz.c—min
Hay Z=(a,+a,)k+AAc— min
Trong do:
Z : Ham chi phi tinh toan
a, :Hésbvanhanh,a,=0,1
. :Heésb tiéu chuan, a, =0,2

k : Vén dau tu cho TBA va duong day

| . :Dong dién 16n nhit chay qua thiét bi

R :Dién tré cua thiét bi
T : Thoi gian t6n that cong suat 16n nhét.

C  :Giatién 1kWh t6n that dién nang, c=1000d/ kWh

AA :Tong ton that dién ning trong cac tram bién ap va duong day.



Tur nhitng phén tich trén co thé dua ra 3 phuong an thiét ké mang cao ap cho

nha may nhu sau:

Yy

—
124886

13.5 ] R —

Phwong dan 1:
CAac tram bién &p Bs; B, ; Bs ; Bg 4y dién tryc tiép tu TPPTT

e Chon cap tur tram PPTT tdi B

Imax — 5'— — 573.63+61.07 —04.82 (A)

J3XUgm V3x6.3

_ Imax _ 9482

F=

=30.58 (mm?)

T -5
Chon cap dong , tra bang 2.10 [trang 31- TL1]

Chon cap dong 3 161 , cach dién XLPE, dai thép vo PVC do hdng

FURUKAWA ché tao cOF=70; lep = 245 Mm? > |e= 94.82 A

Kiém tra diéu kién phét ndng su cé:

0.93.1, =0.93x245=2205A> | =2, =2x94.82=189.64A



Vay cap da chon thoa mén diéu kién phéat néng

e Chon cap tu tram PPTT téi B,

- Exs;urdw _ iz;:Eﬁ =118.71 (A)
F= mex - 11872 _38 59 (mm?)

Jrr 3.1
Chon cap dong , tra bang 2.10 [trang 31- TL1]
Chon cap dong 3 151 , cach dién XLPE, dai thép vo PVC do hdng
FURUKAWA ché tao c6 F =95 ; I, = 290mm?* > |

Kiém tra diéu kién phét ndng su co:

0.93.1, —0.93x290=261A> 1 =2, —2x11871=237.42A
Vay cap da chon thoa man diéu kién phét nong.

e Chon cap tu tram PPTT t&i Bs

_ 5 _ 43.442+121.6%+42.43.0176
Imax - -

=54.86 (A)

JERUgm V3x6.3

_ Imax _ 54.86

F= = =17.69 (mm?)

Tur 3.1

Chon cap dong , tra bang 2.10 [trang 31- TL1]
Chon cap dong 3 151 , cach dién XLPE, dai thép vo PVC do hdng
FURUKAWA ché tao c6 F=25; lep =140mm? > |y

Kiém tra diéu kién phét ndng su co:

0.93.1, = 0.93x140-126A> I — 2.1 . —2x54.86-109.72 A
Vay cap da chon thoa man diéu kién phéat ndng

e Chon cap tur tram PPTT tdi Bg

5 96134 _
Inax = == s = 88.09 (A)
F= “jf”‘ = —Bj‘f =28.41 (mm?)



Chon cap dong , tra bang 2.10 [trang 31- TL1]
Chon cap dong 3 151 , cach dién XLPE, dai thép vo PVC do hdng
FURUKAWA ché tao ¢6 F =50 ; lg, =200 mm® > I

Kiém tra diéu kién phét ndng su cd:
0931, =0.93x200=186A> I =21 . =2x8809=176A

Viy cap dd chon thoa mén diéu kién phéat nong
e Xac dinh ton that cdng suit tac dung
AP=Z xRx 107
e Ton that cdng suat trén doan PPTT- B

_1017.457

AP= x0.342x 59.425 x 1073= 0.53 Kw

6,37

. Ton that cdng suit trén doan PPTT- B,

AP=2222% +0.193% 57.8 X 10~6= 0.471kW

6.3

e Ton that cdng sut trén doan PPTT- Bs

_ 561,347

AP= x0.727x 0.0278 X 1073= 0.47 Kw

6,37

e Ton that cong suit trén doan PPTT- Bg

AP=2222 0,387 0.043 X 1073= 0.14 Kw
Bdadng 3.2. Bdang lwa chon cap cho phwong dan 1
Puong |F,mm* |L,m Pon gia | Tién ( dong) | K, dong
cap
PPTT — 70 59.425 210000 12479250 | 37487250
Bs
PPTT — 95 57.8 285000 16473000
B,
PPTT - 25 27.8 75000 2085000




Bs
PPTT — 50 43 150000 6450000
Bs

Bdng 3.2. Bdng tinh toan AP cho phwong dn 1
DPuong F.mm® | L, m r,m |R Q S,kVA | AP(Kw)
cap
PPTT — 70 [59.425 |0.324 19.25 1017.45 | 0.53
Bs
PPTT — 95 |57.8 0.193 11.15 1295.36 | 0.471
B4
PPTT — 25 | 27.8 0.727 20.31 961.34 | 0.47
Bs
PPTT — 50 |43 0.387 16.64 585.80 |0.14
Be
> P=1.611kwW

Tmax=5000h ; T =5466.24 h

LAy ay, = 0.1 ; 8, =0.2

Ap dung cong thirc(2.24) [ TL1]

Z=( ay +ag )K+CcAA
= (1 0.1+0.2 ) 37487250 +1000 x1.611x5466.24

=20052287.64 d
Phwong dn 2

Céc tram bién &p ¢ xa tram trung tam thi 1dy nguon tur cac tram gan

TPPTT

B, 14y ngudn tir tram By




Bs lay ngudn tir tram By

Tinh toén twong nhu phuong an 1 ta c6 két qua dugc tong hop trong

bang sau:
Y,
135 L — — ————%
_EEBITPPTT 122:.44
L _EL _{Pi_;%; LS B4 167078
Bang 3.3. Bang lwa chon cap cho phwong dan 2
Duong cap F,mm* [ L, m Don gia Tién ( dong)
PPTT — B+B, 150 59.425 450000 26741250
B;+ B, 25 1.625 75000 121875
PPTT -Bs+Bg | 240 2.224 720000 1601280
Bs — Be 16 90.125 48000 4326000
Ky =32790405 d
Bang 3.4. Bang tinh toan AP cho phwong dan 2
Puong céap Fmm* [L,m | ro,m |R Q S,kVA | AP(Kw
)
PPTT — B+B4 150 |59.425|0.16 9.510° |9819.534 |23




B, + B, 25 [1.625 |0.927 |1.510° |[1295.36 |0.063
PPTT — Bs +B; 240 |2.224 10.0986 |2.110* |14164.6 |1.108
Bs — Bg 16 |90.125|01.47 |0.132 585.80 | 1.145
¥ P=25.316kw

Trmax= 5000h ; T = 5466.24 h
LAy ay, = 0.1; 8, =0.2

Ap dung cong thirc(2.24) [ TL1]
Z=( ay +ag )K+CcAA

= ( 0.1 +0.2) x32790405 +1000 x25.316x5466.24

= 1388704453d
Phwong an 3

3
124886

13S I\ — — —

10. L |— — —_ 4

68 |- |— —

S8 |4 —

b
I
I
I
a4\ ===
I
I
! 11670.78
2

—S
B4 1225.44

4
[N

Céc tram Bg ; B3; B, 1y ngudn tir Bs

Tinh toan tuong tu nhu phuong phap mot ta cd bang lya chon cap va tinh toan

ton that cong suat AP nhu sau

Bang 3.5. Bang lwa chon cap cho phwong dn 3




Puong céap F,mm* [L, m Pon gia | Tién ( dong)
PPTT - Bs 70 27.8 210000 5838000

Bs — By 16 15.625 48000 750000

Bs +B; 16 31.625 48000 1518000

Bs — B, 25 30 75000 2250000

Ky = 32790405 d
Bing 3.6. Bdng tinh toan AP cho phwong an 3

Puong cap Fam® [L,m | 1o, m [R,Q S,kVA | AP(Kw)
PPTT - B 70 | 278 |0.342 |9.510° |3859.59 |3.56
Bs — By 16 |15.625|1.47 |0.22 585.80 |1.9.10°
Bs-B; 16 [31.625|1.47 [0.046 |1017.45 |0.1212
Bs — B, 25 |30 0.727 [0.02181 |1295.36 |0.922

2, P=4.60339Kw
Tmax= 5000h ; T = 5466.24 h

LAy ay, = 0.1; 8, =0.2
Ap dung cong thirc(2.24) [ TL1]
Z=( an +ac )K+CcAA

=( 0.1+0.2) x10356000 +1000 x4.60339x5466.24

=311140

3394

Bdng 3.8.— Tang hep chi tiéu kinh té - ky thugt ciia cdc phwong dn.

Phuong é4n

Von dau tu

10°VND

To6n that dién nang
kWh

Chi phi tinh toan

10°VND




Phuong 4n 1 37487250 8806,11 20052287,64
Phuong an 2 32790405 138383,33 1388704453
Phuong 4n 3 10356000 25163,23 311140339

3.3. THIET KE CHI TIET CHO PHUONG AN PUQC CHON

3.3.1. Chon day din tir tram bién ap khu vuc caa hé théng dién vé tram

bién 4p trung gian

Puong day cung cap tir tram bién ap khu vuc vé tram bién ap trung

gian cua nha may dai 50m st dung duong day cap ngam dong 1o kép.

Vi mang cao ap ¢ T, l6n, day dan duoc chon theo mat do dong dién

kinh té& j,, voi day dan AC c6 thoi gian s dung cong suat Ion nhat

T, =5000h ta tim duoC j, =3.1 A/mm?( tra bang 2.10 trang 31 sach “hiét ké

cap dién” cua Ngd Hong Quang- Vii Van Tham).

Dong dién tinh todn chay trén méi day dan:

S

ttnm

1722026

tt max

Tiét dien kinh té

243U, 2x/3x35

142,26

_ ttmax _
F =t =

Ju

3.1

= 4581 mm?

=142,26A

Chon cap dong 3 16i, 18 — 36 Kv cach dién XLPE, dai thép vé PVC do hang

FURUKAWA ché tao ¢ F =120 ; I, =325 mm? > I

Kiém tra khi sy cb dut 1 day:




I, =21

sC "7 ttmax

=2x14226=28452 A <1, =325x0.9=2925 A
Day dan da chon théa mén diéu kién sy cb.

Do khoang céch tir tram bién &p khu vuc vé tram bién &p trung gian cua nha

may la ngan do vay khéng can tinh ton that dién &p
Vay chon cap PVC( 3x120) — 35Kv

e Chon cap tir tram bién &p trung gian vé tram PPTT
Dong dién tinh todn chay trén moi day dan:
Sem 1722026

o = = —789,05A
23U, 2x+/3x63
Tiét dién kinh té:
F, = Juna _ 78905 _ 55, 63 1m?
Jie

Chon3 cap dong 1 16i tiét dién 300mm?, 6 - 10 Kv cach dién XLPE,
dai thép vo PVC do hang ALCATEL ché tao, méi day cap ¢ I, 12 672
A
Kiém tra khi sy c6 dut 1 day:
I =20 =2x 789,05=15781 A<, =3x672=2016 A
Day dan da chon théa mén diéu kién sy cb.
Do khoang cach tir tram bién &p khu vuc vé tram bién ap trung gian cua
nha may 1a ngan do vay khong can tinh ton that dién ap
Vay chon cép 3PVC( 1x300) — 6,3Kv
e Chon céap tu TPPTT vé tram 6kv 10 cao + co dién
Dong dién tinh todn chay trén méi day dan:

Sem _ 725376+63.42

o = = 335.28A
23U, 2x+/3x63

Tiét dién kinh té:



I 335.28

_ ttmax __
Fe = =

i, 3l
Chon cap ddng 1 16i tiét dien 300mm?, 6 - 10 Kv cach dién XLPE, dai
thép vé PVC do hing ALCATEL ché tao, moi day cap co I, 1a 672 A
Kiém tra khi sy cb dut 1 day:

=108.15 mm?

e = 2. = 2% 335.28=670.56 A< |, =672A

ttmx
Day dan da chon thoa man diéu kién sy cé.
e Chon cap tir TPPTT vé tram 6kv théu két +dtc
Dong dién tinh toan chay trén méi day dan:
Swm _ 1394633+12459+47.43

=t = 646.93A
R NEIV 2x+/3x6.3
Tiét dién kinh té:
F, —Jumac _ 64693 _ 500 68 mim?
Jie 3.1

Chon 2cap ddng 1 16i tiét dién 300mm?, 6 - 10 Kv cach dién XLPE,
dai thép vé PVC do hang ALCATEL ché tao, méi day cap ¢ I, 12 672
A

Kiém tra khi su cé dut 1 day:

. =21 =2x646.93=129386 A<, =2x672=129386A

ttmax
Day dan da chon théa mén diéu kién sy ¢b

3.3.2.Lwa chon so' @0 tram PPTT va may cit

Nha may luyén gang Van Loi thudc ho tiéu thu loai quan trong do vay
chon dung so &6 mot hé théng thanh gopscos phan doan cho tram PPTT. Tai
mdi tuyén day vao ra thanh gop va lien lac giita hai phan doan thanh gop déu
ding may cat hop bo . Dé bao vé chdng sét truyén tuef bén ngoai vao tram dit
chéng sét van trén mdi phan doan trhanh gop. Pat trén mdi phan doan thanh
gop mot may bién ap do ludng bap ha nam tru ¢6 cudn tam giac ho bao tram
dat mot pha trén cap 35 kV



Qua cac tinh todn luya chon cac phuong an téi vu thi ta nhan thay nha
may nhan dién tir 2 may bién ap B, va B, thdng qua may cit hop bo phia 6 Kv
& dau mdi day cap. Nhu vay ta st dung 6 may cit 6 kV

Chon dung céc ta hop bo cua hdng SIEMENS may cit loai 8 DA10,
cach dién bang khi SF6, khdng can bao tri . Hé thong thanh gop trong ta hop
bo c6 dong dinh mac 1a 2500A

O dau vao théu két , co dién, 10 cao , hanh chinh,bii duoc dit cac may

cit . Chon may cat loai 8DA 10, cach dién bang khi SF6, khdng can bao tri

Bang 3.4. Thong s6 may cit dit tai TPPTT

LOai MC Udm,kV Idm, A IcétN,Ss ;kA IcétNmax, kKA Ghi

8DA10 12 2500 40 110 Khoéng

8DA11 12 1250 25 63 Khong
can

bao tri

3.3.3.Tinh toan ngan mach.
3.3.3.1. Muc dich tinh todn ngan mach.

e Muc dich tinh ngan mach 1a dé chon va kiém tra céc thiét bi dong
cit, bao vé.

e Lua chon va lap dat thanh cai trong tram bién ap.



e Do tinh todn dé chon thiét bi khong doi hoi do chinh xac cao nén
c6 thé dung nhimg phuong phap gan dung va ta c6 mot sb gia
thiét sau:

o Cho phép tinh gan dung dién khang hé thong qua cong
suat cit ngdn mach caa may cit dau ngudn vi khong biét
cau trc cua hé théng.

o Khi lap so 6 tinh toan ta bo qua nhitng phan tir ma dong
ngan mach khong chay qua cac phan tt c6 dién khang
khong anh huong dang ké nhu may cat, dao cach ly,
aptomat, ...

o Mang cao ap cd thé tinh hoac khong tinh dén dién tro tac
dung (mang c6 U, >>1000V c¢6 X >> R nén thuong bo
qua R). cac hé théng cung cp dién ¢ xa ngudn va cong
suat 12 nho so vai hé théng dién québc gia, mang dién tinh
toan 14 mang ha, mot nguon cung cap cho phép tinh toan
ngan mach don gian truc tiép trong hé théng cé tén. Vi
khong biét cau tric cua hé thong dién ta tinh gan dung
dién khang hé théng qua cong suét cit ngan mach cia may
cat dau nguon.

o Mang ha 4p thi dién trg tac dung c6 anh huong dang ké toi
gia tri dong ngan mach, néu bo qua trong tinh toan gip
phai sai s6 I6n dan dén chon thiét bi khdng chinh xac. Khi
tinh ngan mach ha &p c6 thé coi gan dtng tram bién &p l1a
ngudn.

3.3.3.2.Chgn diém ngdn mach va tinh cac thong sé so dé.

3.3.3.2.1. Chon diém tinh ngdn mach.
Dé chon khi cu dién cho cap 35KV, ta can tinh cho diém ngan mach N;



tai thanh cai tram bién 4p trung gian 35/10kV dé kiém tra may cat va

thanh gop & day ta 1y S, =S, cua may cit dau nguon.

e Dé chon khi cu dién cho cap 6.3kV:
o Phia ha &p cua tram bién &p trung gian can tinh diém ngin mach
N, tai thanh céi 6.3kV cua tram dé kiém tra may cat, thanh gop.
o Phia cao ap tram bién &p khu vuc, can tinh cho diém ngan mach
N; dé chon va kiém tra cap, ti cao ap cac tram.
e Can tinh diém N, trén thanh cai 0.4kV dé kiém tra ti ha &p tong cua
tram.
3.3.2.2.2. Tinh toan cac théng sé so do.
So dd nguyén ly:

N1

N2
BATG  MC MC Cdp BAKY

So do thay thé
N1 N2 N3 N4

Xt Zo Zoate Zc ? Zoarx é
HTe— } I I I

< Tinh dién khang hé thong:

2
_ Ui

X
HT S,

Trong d6 S, 1a cOng suat ngan mach cia may cit dau duong day
trén khong (PDK) S, =S, =~3U,,.1,,
U.,= 1.05 Uy, = 1.05%35 =36.75 =~ 37 V

Vay ta co:



2 2
Xy = Yo ___ 3 =0.717Q
V3U, 1, /3x35x315

< DPuong day cap ngam:

Loai day PVC (3x 120) c0 r, =0.153Q/km, x, = 0.118 Q/km

| =50m.Vay:
1 1
Ry = 5 Iyl = 5 x0.153x0.05=0.0153Q
VI 1

~ %, == x0.118x 0.05=0.0118Q
2 2
< May bién &p trung gian (BATG):
May bién ap trung gian co :

S,, =20000kVA; U, =35kV; AP, =1480kW; u,%=8.0%

Tinh RgVva Xg quy ddi vé phia 6,3

2 2
Ry aare) = ;X APSEJM 0°= ; % 10°=7.3x10° Q
. dm
kv: 1ou% u? 1 80 6.32
Xaanrc) = x—dn _ = «10° = 0.07938Q)
277100 S, 2 “ 100" 20000

% Cac duong cap 6.3kV:

Cap tir tram bién ap trung gian dén B; c0 c4c thdng sé sau:
r, =0.342Q/km, x, =0.12Q/km, | =59.425m.

Vay ta co:
1 1
R. = 5 r,l = > 0.342x59.425=0.01Q
X, - 1 1

3 Xol = 5 x0.12x0.059=03.54x10"° Q

Cac duong cap khac tinh twong tu, két qua ghi trong bang sau:

Bdang 3.9. Két qud tinh thdng sé duwong day khéng va dwong day cap



buong cap F | o R X
mm’ m | Qk | Qkm Q Q
m
TBAKV- 2PVC(3x 120) |50 0.153 7,65.10° 5,9.
TPPTT 10°
PPTT- Bs PVC(3xx70) 59.425 | 0.324 19.25 7.13
1
PPTT- B, PVC(3x95) 57.8 0.193 | 0.0976 | 11.15 644.
47
PPTT — Bs PVC(3x25) 27.8 0.727 20.21 3.28
PPTT—Bs |PVC(3x50) |43 0.387 16.64 3.28
< Tram bién &p tung khu vuc
Tram Bs: loai may 1x1100kVA cé
U, =6.3kV; U, =04kV; AP, =13000kW; u,% =5
Tinh Tinh Rgva Xg quy di vé phia 0.4kV:
Reeapx) :%x%:%x%xly =0.859Q ,
Cac

X

5

0.4

1 uy% U, 1

=—X = X X
BEAPX 27100 S2 27100 1100

x10° =3.305x10°%Q

may bién ap khac tinh toan twong tu ta c6 két qua trong bang sau:

May bién ap S AP, u, % R, X,
KVA KVA Q Q
B, 1100 1300 6.5 0.859 3.305x10

3




B. 1300 24000 6.5 1.136 | 7.69x10°
Bs 1000 15000 5.5 0.12 4.4x10°
B 630 8200 5 1.65 6.3x10°

Bdng 3.10. Két qud tinh théng sé may bién ap cac trgm bién ap phan

xwong.
3.3.3.2.3. Tinh to&n ngan mach.

< Ngan mach tai diém Ny
So dd thay thé:

Xur
HTe— |

Zo

Ta co:

| — Utb35
" Bz,

221:\/Ré+ Kor +XD:Z

37
© J3x,/0.0153 + 0.717+0.0118
i =2 x1.8x 1, =/2x1.8x29.3=7459KA

INl_

=29.3kA

Iy, =1

< Ngan mach tai diém N,:
N1 N2
XHT

HTe—_ |

Zo

]
| |

ZBATG
—
L !




Thong s6 cac phan tir phia 35kV quy ddi vé phia 10kV:
2 2
R =Ry X[Ej = 0.0153><[Ej =4.95x10* Q
35 35

2 2
X, = Ko +X }[%j = 0.0153+ 0.717}[%) =0.0237Q

Ry, = R, + Rygare) = 495107 +0.859 = 0.027 O

Xy, = X; + Rggare) = 0.0237+3.305x10° = 0.027005Q2
~ 1.05x6.3

~ J3x4/0.027% +0.027005
i, =v2x1.8x 1, =+/2x1.8x138=3518kA

_IN2:|oo

=13.8kA

IN2

% Ngin mach tai diém Nj:

So do thay thé:
N1 N2 N3
Xt Zo Zoto Z ?
HTe— | I I I

Tinh 1,, cho tuyén cap TBATG — B;.

Ry; =R,, + R, =0.027+19.25=19.277Q

X, = Xy, + Re = 0.0275005+7.131=7.158 Q)
~ 1.05x 6.3
 J3x19.277% +7.158
s =2 x1.8x 1, =+/2x1.8x0.158= 0.472 kA

INB_

=0.158 kA

IN3: Ioo

Tinh twong ty cho cac tuyén cap con lai ta co bang sau:

Diém ngan Re Xe Ry Xsa s s
mach Q Q Q Q kKA kKA
TGcaoap B, | 11.15 | 7.69x10° | 11.17 | 0.027 0.34 0.87
TGcaodp Bs | 20.21 | 4.4x10° | 0.147 | 0.031 0.18 | 64.63

TGcaodp Bg | 16.64 | 6.3x10° | 1.677 | 0.033 | 0.22

5.79




3.3.3. Lwa chon thiét bi dién va kiém tra cac thiét bj dién.

3.3.3.1.Tram bién &p trung gian.

3.3.3.1.1.

Lira chon va kiém tra may cat cua tram bién ap trung gian.

Piéu kién chon va kiém tra;

Dién ap dinh muac, kV

" U amMC = U dmmang

Dong dién lau dai dinh muac, A 1, > 1,
Dong dién cat dinh muc, kA S, =
Dong 6n dinh dong, KA Dy >
L : t
Dong 6n dinh nhiét, kA Do = 1, | —2

1:a"mnh

< Chon may cat dudng cap ngam35kV:
Chon may ta may cit 8DA10,36 Kv do SIMENS ché tao c6 cac

théng s6 nhu sau:

Loai | Cach | Soluong | U Linic . -
may cat |  dién kv A KA KA
8DA10 SF6 2 36 2500 40 110

Kiém tra:
e Dié¢n ap dinh muc, kV ' U =36kV U, - =35kV

Dong dién lau dai dinh muc, A

S, 1722026
____am 1_4 X —
J3xU, J3x35

Dong dién cat dinh muc, kA s

|, e =2500A> I, =1.4x =397.68 A

= 40kA > |, = 29.3kA

dmcat

Dong 6n dinh dong, KA Dy =110KA> i, = 35.18kA




May cat c6 dong dinh mac 1, >1000 A nén khong can kiém tra dong
6n dinh nhiét.
% Chon may cét hop bo cép 6.3kV:

Cac may cat ndi vao thanh céi 6.3kV chon cing loai may cit SFg do

SIEMENS ché tao c6 céc thdng sb nhu sau:

Cachdién | Soluong | U e | | mcat g
kV A A A
8DA11 SF6 7 12 2500 40 110
Kiém tra:
e Dié¢n ap dinh muc, kV P Upe =12kV 2U,, o =6.3kV

e Dong dién lau dai dinh muc, A

1722026
J3x6.3

e Dong dién cat dinh muc, kA s

|, ve =1250 A> 1, =1.4x =157811A

—40kA> 1, =13.8 kA

dmecat
e DONg 6n dinh dong, kA Dy =110kA>i,, = 35.18 KA
May cit c6 dong dién dinh mac 1,, >1000A nén k phai kiém tra dong
dién 6n dinh nhiét.
3.3.3.1.3. Chon va kiém tra BU.
May bién dién ap, ky hiéu BU hay TU 1a may bién ap do ludong dung dé
bién doi dién ap tir mot tri s6 nao d6 (thuong U >1000v ) xudng1oov hoaic

10043V cap dién cho do luong, tin hiéu va bao vé.

Trén md phan doan cua thanh gop ta sir dung mot mat bién dién ap BU.



BU duoc chon theo diéu kién sau:

e Dién ap.
e So d6 dau day, kiéu may.
e Cip chinh xac.
e COng suat dinh muc.
% Chon va kiém tra BU phia 6.3kV:
Chon BU loai 4MS32, kiéu hinh tru do SIEMENS ché tao c6 cac théng s6

nhu sau:
Kiéu loai 4MS32
U, KV 12
U chiu dung tan s6 cong nghiép 17, kV 28
U chiu dung xung 1.2/50;s, kV 735
Uy KV 12,12/4/3
Ui KV 100,100/+/3, 100/3
Tai dinh mac, VA 400

% Chon va kiém tra BU phia 35kV:
Chon BU loai 4MS36, kiéu hinh tru do SIEMENS ché tao c6 cac théng s6

nhu sau:

Kiéu loai 4MS36




U KV 36

U chiu dung tan s6 céng nghiép 1°, kV 70

U chiu dung xung 1.2/50;s, kV 170

Uy KV 35, 35/4/3
Ui KV 100,100/+/3, 100/3
Tai dinh mac, VA 400

3.3.3.1.4. Chon va kiém tra BI.

May bién dong dién, ky hiéu Bl hay TI 1a may bién ap do luong dung
dé bién doi dong dién tir mot tri s 16n bat ky xubng 5A, 10A hoic 1A cap

cho do luong, tin hiéu va bao vé.
BI duoc chon theo diéu kién sau:

e Diénap dinhmuc:u,, >U

dmmang
e So d6 dau day, kiéu may.
e Dongdiéndinhmuc: 1, >1,
% Chon BI cho duong day trén khdng tir hé thong ve:

i kthC'SdeBA — 13 X 20000 = 4288 A

| =
B [3%35 J3%35

Chon Bl loai 4MA76 do SIEMENS ché tao c6 cac théng sé nhu sau:

Kiéu loai AMAT6




odd.dong

U KV 36
U chiu dung tan s6 céng nghiép 17, kV 70
U chiu dung xung 1.2/50;s, kV 170
L s A 100
L, A 5

ogdnhietzs s KA 80
i KA 120

% Chon BI cho téng sau may bién ap trung gian phia dau ra thanh céi

10kV:

_ kqtsc'Sd‘mMBA _ 1.3x 20000

= 23827 A

| = —
" 310 J3x63

Chon Bl loai 4AMA72 do SIEMENS ché tao cd cac thdng sb nhu sau:

Kiéu loai AMAT2
U, KV 12

U chiu dung tan s6 cong nghiép 17, kV 28

U chiu dung xung 1.2/50.s, kV 75
L A 200
L, A 5




Iodd.nhietls ' kA

80

i kA

odd.dong !

120

%+ Chon BI cho cac mang cap:

Khi su ¢d, may bién ap co thé bi qua tai 30%, BI duoc chon theo dong

cudng birc qua may bién ap cé cdng suat 16n nhat trong mang 1a

560kVA.

kqtsc'sdeBA _ 1.3x560

T -
dmBI \/§ U . \/§ % 1 O

=42.03A

Chon Bl loai 4MA72 do SIEMENS ché tao cd cac thdng sb nhu sau:

Kiéu loai 4MAT2
U s KV 12

U chju dung tan s6 céng nghiép 17, kV 28

U chiu dung xung 1.2/50;s, kV 75
Ly A 100
Lo A 5

logd nhietzs s KA 80
ot s KA 120

3.3.3.1.5. Chon chdng sét van.




Chébng sét van 1a mot thiét bj co nhiém vu chng sét danh tir duong day

trén khong truyén vao tram bién &p. V6i dién ap dinh muec thi dién tro cua

chdng sét ¢4 ti tri s6 v cuing 16n khong cho dong dién di qua, khi c6 dién ap

sét thi dién tré c6 gia tri rat nho, chéng sét van sé thao dong dién sét xudng

Chon chdng sét van cho cap dién ap 35kV: chon chdong sét van do hang

COOPER (My) ché tao loai AZLP501B30, loai gia & ngang.

Chon chbng sét van cho cép dién ap 10kV: chon chdng sét van do hang

COOPER (M) ché tao loai AZLP501B10, loai gia d& ngang.

3.3.3.1.6. Chon va kiém tra thanh ddn, thanh gp.

Chon loai bang déng cung.

% Chon thanh dan theo diéu kién phat nong lau dai cho phép:

K, K,.I

cp = ch
Thanh dan dat nam ngang : k, =0.95

k,: hé s6 hiéu chinh theo nhiét do

.- 6., -6,

0, — 6,
8,, =70°C - nhiét do cho phép Ién nhat khi 1am viéc binh thuong.
8, = 25°C - nhiét do trung binh moi truong.
6, =35°C - nhiét do cuc dai moi truong.

Vay ta c6 k, =0.88



Chon 1, theo diéu kién qua tai caa may bién ap:

¢ \/§U dm

JL4xS,, _ 14x20000 . eooac

® " kk,U, 0.95x0.88x+/3x6.3

Chon thanh dén bang ddng tiét dién 50 x 5, ¢ dong I, = 2225A

% Kiém tra diéu kién 6n dinh dong:

Sy 2 6,
Luc tinh toén do tac dung cua dong dién ngan mach:

Fo = 1.76x10° x - xi2 = kG

a
Trong do:
| =100cm - khoang céch gitra cac su.
a=50cm - khoang cach gitra cac pha.
i, - dong dién ngan mach xung kich 3 pha, A
Ta co0:
i, =5.45KkA

F, =1.76x107° x ;—8 x 288117 =32.46 kG

Monen udn:

_F.l _3246x70
10 10

M =227.22kG.cm



Ung suit tinh toan khi thanh dan dit nam:

Sy M Grem?
W
2
W = bh cm?®
6

Thanh dan c6 b=0.3cm: h=2.5cm

_BM  6x227.72
“ bh? 50x 52

=546.20 kG/cm?

Ung suét cho phép cua thanh dong : ., =1400kG/cm?
5, >> 8, =546.20kG/ cm’

% Kiém tra diéu kién 6n dinh nhiét;
S>al, .\t

Ta co:
o = 6- hé sb phu thuoc vao vat liéu.
| =2.14kA

t,, - thoi gian tc dong quy doi cua dong ngan mach theo tinh

toan.
Vi ngudn c6 cdng suat vo cing 1on nén:

q ~ “cat

t, =t +0.0587=t_, +0.05XU—] =t +0.05

Vit =ty +lye
ty, =0.02s VA may cat |a loai tic dong nhanh thi

t,. =40+60ms =0.04-0.06s nén ta chon t,. =0.04s



Vay : t,, =ty +0.05=0.02+0.04+0.05=0.11s

2
|, alafty =6x2.14x4/0.11= 4.258mm
S =50x5 = 250mm” > 4.968mm”

Vay thanh cai da chon la hop li
3.3.3.1.7. Chon va kiém tra cap 6.3kV.

Ta di chon duoc cap theo j, , di kiém tra theo diéu kién phat néng.
Cac thong sb cua cap da ghi trong bang vi vay ta chi kiém tra lai cap theo diéu

Kign sau: F>oalyt,
Ta co:
6 - hé s6 phu thudc vao vat liéu.
I, - dong ngan mach 3 pha tai diém N trén thanh gop cao &p
tram bién ap phan xudng.

t,, - thoi gian tic dong quy doi ciia dong ngan mach theo tinh

toan.

Ta chi can kiém tra cho tuyén céap c6 dong ngan mach 16n nhat. Tuyén
cap tir tram bién ap trung gian dén B, c6 dong ngan mach 16n nhat
l 5 = 0.472KA

el ofty =0.472x6x1/0.11=0.9 < F = 70mm’

V4y mang cap da chon dat tiéu chuan 6n dinh nhiét.



CHUONG 4.
THIET KE MANG PIEN HA AP CHO NHA MAY

4.1. PAT VAN PE

Cac phu tai cua khu vuc 10 cao, co dién dugc chia ra 1am bén nhém.
Viéc cap dién cho cac phu tai trong nhom duoc thuc hién qua hai may bién ap
Bs, B.. Ta str dung so d6 cap dién hdn hop. Pién ap duoc lay tir phan doan
thanh gép cia TPPTT cung cip cho 2 may bién 4p va duoc ha xudng 0,4 kv
cung cap cho tu phan phéi qua cac duong cap. O mdi ti phan phdi sir dung

mot aptomat téng va cac aptomtat nhanh cho cac tu dong luc va tu chiéu sang

Tur ti phan phéi dén céc ta dong luc va cac ti chiéu sang sir dung so do hinh
tia dé thuan tién cho viéc quan Iy va van hanh. Mai ta dong luc duoc cap cho
1 nhém phu tai theo so d6 hdn hop, cac phu tai c6 cong suat 1on va quan trong
s& nhan dién truc tiép tir thanh cai cua ta dong luc, cac phu tai cd cong suit bé
khong quan trong s& duoc ghép thanh nhém nho nhan dién tir tu theo so d6

lién thong.

Pé dé dang thao tac va tang thém do tin cay cung cap dién, tai cac dau
Va0 Vva ra cua ta déu dat aptomat 1am nhiém vu déng cat, bao vé qué tai ngan

mach cho thiét bj trong phan xuéng. Tuy nhién, gia thanh cua ta s& dat hon



khi str dung cau chi va cau dao. Xong day 1a xu thé cap dién cho cac vi nghiép

cong nghiép hién dai
4.2.LUA CHON CAC PHAN TU CUA HE THONG CAP PIEN.

Do viéc cap dién cho céc phu tai caa khu vuc 10 cao co dién dugc thuc
hién tir may bién &p. Ta tién hanh lya chon cac phan tir dién cho phuong an

cap dién tir Bg vé c4c phu tai nhu sau:
4.2. Lwa chon c&c phan tir cho ti PP s6 1( lay dién tir tram Bj)

4.2.1.Lwa chon aptomat dau nguon,

S 101745
UgmvV3  0.443

= 1468,56 A

I =

Trong ta ha ap cua tram bién ap B3 ¢ dau duong day dén ti phan phoi da dat
1 aptomat dau ngudn loai CM 1600N ¢6 |4, = 1600A.

Bang 4.1 - Thong s6 ki thuat aptomat CM1600N.

Loai S0 lugng L, (A) Ugm, (V) loaen, (KA)

CM1600N 4 1600 690 50

4.2.2.Chon cap tir tram bién ap B3 vé ti phan phoi sé 1.

Day dan va cap duoc chon theo diéu kién phat nong (dong dién lam viéc
lau dai cho phép)

Kk, xk, x1

cp tht

Trong do:




ki: 12 hé s6 ké dén moi truong dat cap (ngoai troi, trong nha,
duéi dat).

Ko: hé s6 hiéu chinh theo s6 luong cap dit trong ranh.
Icp: dong di¢n lau dai cho phep.
l: dong dién tinh toan cta phan xudng co khi.

Cap ha ap duoc chon theo diéu kién phat nong cho phép. Poan duong
cap & day rat ngan, ton that dién ap khong dang ké cho nén cd thé bo qua,

khdng can kiém tra dieu kién au, .
Kiém tra theo diéu kién phdi hop véi MCCB:

I
= anh 1.25x1,,, _ 1.25x1600 _13333(A)

Trong do: 1, =1.25x1,,, la dong khai dong nhiét cua aptomat

Khu vuce ti phan phéi sé 1 duoc xép vao ho loai 3 nén dung cap 16
don dé cung cap dién
S, 101745

I = - —146856(A
“J3Uu, /3.04 (A)

Chi ¢6 1 cap di trong ranh nén k, = 1
Vay diéu kién chon cap 1a : lgp > Iy
Chon cap dong

4.2.3.Lwa chon aptomat cho tia phan phéi.



Tu phan phéi duoc chon bao gdm 1 dau vao( nhan dién tir Bs) va 5 dau
ra trong d6 4 du ra cung cap cho 4 ta dong luc, 1 dau ra con lai cung cap cho

ta chiéu séng

AT‘>\

A1 | Az | As Aa | As |

bL1 BHBL2 BL3 bHBL4 CS

Hinh 4.1 — So @6 nguyén ly tia phan phoi.
4.2.3.1.Lwra chon aptomat téng.

Aptomat tong duogc chon theo dong 1am viéc lau dai. Chon aptomat loai

CM1600N giéng aptomat dau nguon
4.2.3.2.Lua chon aptomat nhanh.
Ta c6 bang phu tai tinh toan cac nhom

Bang 4.2 - Phu tai tinh toan caa cac nhom.

Nhom phu tai T dong luc Sk (kVA) It (A)
1 bL2 606.63 875.59
2 bL4 575.96 820.40
3 bL5 42.35 64
4 bLCD 61.07 96.36




Chiéu sang PL5 9.6 14.5

o Chon aptomat cho ta dong luc 1
Dong dién tinh todn cia nhém may 1 di qua aptomat nhanh dat trong ta phan
phdi 12

_ S, 606.63 _87550A

| =
" J3U, /3038

Vay chon aptomat ma hiéu C1001N co 14,=125 (A)

Aptomat tir ti phan phdi dén cac ta dong luc khéac chon tuong tu

Bang 4.3 - Két qua chon aptomat téng va nhanh cho cac ti phan phéi.

Aptomat | M4 hiéu Udm | lest S6 cuc
V) (A) (kA)
Aptomat | CM1600N 690 1600 50 4
téng
1 C1001N 690 1000 25 4
2 C1001IN 690 1000 25 4
3 C100E 690 100 7.5 4
4 C100E 415 100 7.5 4
5 C60a 690 40 3 4




4.2.3.3. Chen cap tir ti phan phoi dén céc tia dong luc.

Céc dudng cap tir ta phan phdi dén cac ta dong luc duge di trong ranh

cap nam doc trong tuong va bén canh 16i di lai . Cap dugc chon theo diéu kién

phat néng cho phép, kiém tra phdi hop voi céc thiét bi bao vé va diéu kién on

dinh nhiét khi c6 ngan mach. Do chiéu dai cap khong 16n nén c6 thé bo qua,

khong can kiém tra theo diéu kién ton that dién &p cho phép.

Diéu kién kiém tra phéi hop véi thiét bi bao vé caa cap khi bao vé bang

aptomat:

I > Ikdd‘n _

1.25x1, ,

® 15

1.5

Chon cép tir ta phan phéi dén ta dong luc 1:

l, =1, =109.95A
{1251, _1.25x1000
®~ 15 15 15

= 921.67(A)

Két hop 2 diéu kién chon cap ta chon cap dong 1 16i cach dién PVC c6

F=500 mm? véi 1;,=946 A

Cac tuyén cap khac duoc chon tuong tu, két qua ghi trong bang sau:

Bang 4.4 - Két qua chon cp tir ti phan phéi dén cac ta dong luc

Tuyén cap i (A) lian/1.5,(A) | Fegp,(mm?) lep, (A)
TPP—PLI 921.67 833.33 500 946
TPP - PL2 831 833.33 500 946
TPP - PL3 61 83.33 16 97




TPP - DL4 96.36 83.33 16 97

TPP - DL5 145 33.33 4 42

4.2.3.4. Lua chon céc thiét bi trong ti ddng lwc va day din dén cac thiét

bi cia phan xwéng.

Chon ta dong luc can cir vao dién ap, dong dién, s 16 ra ciing nhu cac
thiét bi dong cat va bao vé dut san trong ta. Céc tu dong luc déu chon loai ta
do Siemens ché tao c6 sin cau dao, cau chi, va khai dong tir, c6 thé lua chon

theo catalogue cua hdng

@ @ 09 @9 €9 @9 @) €9 @9

Hinh 4.2 - So dd nguyén ly ta dong luc.
4.2.3.4.1.Lwra chon céc aptomat téng cia ti déng luc.

Cac aptomat tong cua cac ta dong luc chon loai gidng nhu cac aptomat

nhanh tuong tng trong ta phan phoi.

Bang 4.5 - Thong sé cia aptomat tong tia déng luec.




Aptomat | M4 hiéu Uam(V) Lam(A) ls(KA) S6 cyc
1 C1001N 690 1000 25 4
2 C1001N 690 1000 25 4
3 C100E 690 100 7.5 4
4 C100E 415 125 7.5 4

4.2.3.4.2.Lwa chon cdc aptomat nhdnh dén tirng thiét bi hay nhom thiét bj
Céc aptomat nhanh dén ting thiét bi hay nhém thiét bi ciing duoc lya chon

theo cac diéu kién & trén.
Chon aptomat cho 2 quat gi6 10 gié néng cé P4,=11kW

u,,>U, . =038V
P, 11

| =
J3.cospU,, +/3.0.38.0.8

dmd = In =

= 41.7(A)

Vay ta chon aptomat loai C60N c0 l4, =63(A)
Cac aptomat cho céc thiét bi khac dugc chon tuong tu
4.2.5.3.Chon cap tir tii dong lwe dén tieng dong co.

Tat ca cac day dan trong phan xuong déu chon loai cap 4 18i vo PVC dat

trong 6ng thép co6 duong kinh %> chon dudi nén phan xuéng
Chon cap dén may mai

I, =1, =417A

cp —

s s, _1.25% 15 125%63 o) 0
15 15 15




Ta chon cap 4G6 co 1,,=54(A)

Céc duong cap tir ta dong hec dén céc thiét bi con lai duoc chon twong tu

Bang 4.6 - Két qua chon aptomat va cap dén ting thiét bi.

Tén

Phu tai

Aptomat

Day dan

Pdm
(KW

Idm

(A)

Loai

Idm

(A)

liann/1.5

Loai

lep
(A)

D()thep

Nhém 1

Hai
quat 10
gid
nong

22

41.7

C60N

63

83.33

4G6

54

3/4”

Hai
quat
gid
truoc
10

30

56.9

C60N

63

83.33

4G6

54

3/4”

Hai
quat
gié
trude

mang

22

41.7

C60N

63

83.33

4G6

54

3/4”

Hai
quat
gié
dinh lo

22

41.7

C60N

63

83.33

4G6

54

3/4”

Mot
quat
gio trg
chay

160

144

NS225E

225

187.5

4G50

192

3/4”

Mot
quat
gio tro
chay

160

144

NS225E

225

187.5

4G50

192

3/4”

Mot

160

144

NS225E

225

187.5

4G50

192

3/4”




CO X¢€

110

278.54

NS400N

400

208.33

4G70

246

3/4”

Mot
dong
CO X€

Kip

110

278.54

NS400N

400

208.33

4G70

246

3/4”

Ba
dong
co
bang
chuyén

33

62.67

C100E

100

83.33

4G16

100

3/4”

Ba
dong
co
bang
chuyén

33

62.67

C100E

100

83.33

4G16

100

3/4”

Hai
dong
co
bang
chuyén

22

55.70

C100E

100

83.33

4G16

100

3/4”

Hai
dong
cO
bang
chuyén

22

55.70

C100E

100

83.33

4G16

100

3/4”

Hai
dong
co cau
truc

15

37.98

C100E

100

83.33

4G16

100

3/4”




Hai
dong
cO
bang
chuyén

60

151

NS250N

250

208.33

4G70

246

3/4”

Nhém 3

Ba
dong
co loc
bui tai
vai

4.5

11.39

C60a

40

33

4G4

42

3/4”

Ba
dong
co loc
bui tui
vai

4.5

11.39

C60a

40

33

4G4

42

3/4”

Ba
dong
co loc
bui tai

vai

4.5

11.39

C60a

40

33

4G4

42

3/4”

Ba
dong
co loc
bui tai
vai

4.5

11.39

C60a

40

33

4G4

42

3/4”

Ba
dong
co loc
bui tai
val

4.5

11.39

C60a

40

33

4G4

42

3/4”

Ba
dong
co loc
bui tai
vai

4.5

11.39

C60a

40

33

4G4

42

3/4”




Ba 45 111.39 Ce0a |40 33 4G4 42 3/4”
dong
co loc
bui tai
vai

Ba 45 111.39 C60a |40 33 4G4 42 3/4”
dong
co loc
bui tai
vai

Nhom 4

May 0.65 | 1.23 C60a 40 33 33 42 3/4”

khoan

May |45 11.39 | C60a 40 33 33 42 3/4”

tién

Ba 6 11.39 C60a 40 33 33 42 3/4”
may
han

Hai 3 5.69 C60a 40 33 33 42 3/4”
méy
quan

4.3. Lwa chon cé&c phan tir cho tia PP s6 2 ( lay dién tir bién ap B, )

4.3.1.Lwa chon aptomat dau nguon.

I, = ——=222% - 1968.09 A

Ugmy3  0.44/3

Trong ta ha ap cua tram bién ap B3 ¢ dau duong day dén ti phan phdi da dat
1 aptomat dau ngudn loai CM 2000N ¢6 |4, = 2000A.

Bang 4.6 - Thong s6 ki thuat aptomat CM2000N.




Loal 86 llIO’I’lg Idm:(A) Udmi(V) ICétNi(kA)

CMZ2000N 1 2000 690 50

4.3.2.Chon cap tir tram bién ap B3 vé ti phan phoi sé 2.
Day dan va cap duoc chon theo diéu kién phat nong (dong dién lam viéc
lau dai cho phép)

Kyxky x gy =1y

Trong do:

Ky: 12 hé s6 ké dén mai truong dat cap (ngoai troi, trong nha,
dudi dat).

ko: hé sb hiéu chinh theo s6 luong cap dt trong ranh.
: dong dién lau dai cho phép.
: dong dién tinh toan cta phan xuong co khi.

Cap ha ap duogc chon theo diéu kién phat nong cho phép. Poan dudng

cap o day rat ngan, ton that dién ap khong dang ké cho nén c6 thé bo qua,

khong can kiém tra diéu kién AU, .
Kiém tra theo diéu kién phdi hop véi MCCB:

I

|, >
» T 15 15 15

Trong do: 1, =1.25x1, , la dong khai dong nhiét cuia aptomat

Khu vyc ta phan phéi s6 1 dugc xép vao ho loai 3 nén dung cép 16

don dé cung cap dién



S, 129536

| —196809(A
Y J3u, 304 (A)

Chi ¢6 1 cép di trong ranh nén k, = 1
Vay diéu kién chon cap 1a : I, > Iy
Chon cép ddng

4.3.3.Lwa chon aptomat cho ti phan phéi.

Ta phan phéi duoc chon bao gom 1 dau vao( nhan dién tir B, ) va mot

dau ra cung cip cho cac dong co

A

A a

v

v

BTH CS
Hinh 4.3 — So' @6 nguyén ly tia phan phoi.
4.3.3.1.Lwa chen aptomat tong.

Aptomat tong duoc chon theo dong 1am viéc l1au dai. Chon aptomat loai

CM1600N gibéng aptomat dau nguon
4.3.3.2.Lwa chon aptomat nhanh.
Ta c0 bang phu tai tinh todn cac nhom

Bang 4.7 - Phu tai tinh toan caa cac nhom.



1 DL3 1295.36 1968.09

Chiéu sang PL5 9.6 14.5

+chon aptomat cho ta dong luc
Dong dién tinh toan ciia nhom

S, 129536

| = - =1968.09A
“J3u, /3038

Vay chon aptomat méa hiéu CM2000N c6 14,=2000 (A)
Aptomat tir ti phan phdi dén cac ta dong luc khéc chon tuong tu

Bang 4.8 - Két qua chon aptomat tong va nhanh cho cac ti phan phai.

Aptomat M3 hiéu Ui ™ lox S6 cuc
V) (A) (kA)
Aptomat | CM2000N 690 2000 50 4
téng
1 CM2000N 690 2000 25 4
5 C60a 690 40 3 4

4.3.3.3. Chon cap tir tia phan phéi dén cac ti dong luc.

Céc duong cap tir ta phan phéi dén céc ta dong luc duogc di trong ranh
cap nam doc trong tuong va bén canh 16i di lai . Cap duoc chon theo diéu kién

phat ndng cho phép, kiém tra phéi hop vai céc thiét bi bao vé va diéu kién 6n



dinh nhiét khi c6 ngan mach. Do chiéu dai cap khong 16n nén cé thé bo qua,

khong can kiém tra theo diéu kién ton that dién &p cho phép.

Diéu kién kiém tra phdi hop véi thiét bi bao vé caa cap khi bao vé bang

aptomat:

s D _125% 1,

® 15 1.5

Chon cép tir ta phan phéi dén ta dong luc 1:

I, =1, =109.95A

cp—l

| 1.25% | .
s b _ 5x 1y _ 1 25X2000:166.66(A)
1.5 1.5 1.5

Két hop 2 diéu kién chon céap ta chon cap dong

4.3.3.4. Lwa chon céc thiét bi trong ti dong lwc va day dan dén cac

thiét bi ctia phan xwéng,

Chon ti dong luc cin ctr vao dién ap, dong dién, sb 16 ra ciing nhu cac
thiét bi dong cat va bao vé dut san trong ti. Cac tu dong luc déu chon loai ta
do Siemens ché tao cd sin cau dao, cau chi, va khoi dong tir, ¢6 thé lua chon

theo catalogue cua hang.

--------------------------------------------------------------------------

T



Hinh 4.4 - So dd nguyén ly ta dong luc.
4..3.4.1.Lwa chen céc aptomat téng cia ti déng luc.

Cac aptomat tong cua cac ta dong luc chon loai gidng nhu cac aptomat

nhanh tuong tng trong ta phan phoi.

Bang 4.9 - Théng s6 caa aptomat téng tia dong luc.

Aptomat M4 hiéu Uam(V) Lam(A) lsi(KA) S6 cuc
1 CMZ2000N 690 2000 50 4
4 C60a 690 40 3 4

4.3.3.4.2.Lwa chon cdc aptomat nhdanh dén tieng thiét bi hay nhém thiét bi.

Céc aptomat nhanh dén tiing thiét bi hay nhom thiét bi ciing duoc lya

chon theo cac diéu kién & trén.
Chon aptomat cho dong co tram bom tuan hoan c6 Py,=160kW

UdmA >U

- dml mm

=0.38kV
Py 160
J3.cospU . /3.0.38.0.8

= 303.86(A)

IdmA = Itt =

Vay ta chon aptomat loai NS400E c0 14, =400(A)
Cac aptomat cho céc thiét bi khac dugc chon tuong tur
4.3.5.3.Chon cap tir tii dong lwe dén tieng dong co.

Tat ca cac day dan trong phan xuong déu chon loai cap 4 18i vo PVC dat

trong 6ng thép co6 duong kinh %> chon dudi nén phan xudng

Chon cap dén tram bom tuin hoan




|, =1, =30386A

cp —

> Ikﬁdn _

1.25x1,

~ 1.25x400

® 15

1.5

1.5

Ta chon cap 4G120 c06 1,,=346(A)

= 333.33(A)

Céc duong cap tir ta dong luc dén cac thiét bi con lai duoc chon twong tu

Bang 4.10 - Két qua chon aptomat va cap dén tirng thiét bi.

Phu tai Aptomat Day dan
Ténmay | P4n lim Loai lim | Lann/1.5 | Loai leo | Dethep
kW) | (A) (A) (A)
1 2 3 4 5 6 7 8 9
Nhom 1
bong co | 160 | 303.86 | NS400 | 400 | 333.33 | 4G120 | 346 | 3/4”
tram bom
tuan hoan
Pong co | 160 | 303.86 | NS400 | 400 | 333.33 | 4G120| 346 | 3/4”
tram bom
tuan hoan
DPong co | 160 | 303.86| NS400 | 400 | 333.33 | 4G120| 346 | 3/4”
tram bom
tuan hoan




Pong co | 160 | 303.86 | NS400 | 400 | 333.33 | 4G120 | 346 | 3/4”

tram bom

tuan hoan

Pong co | 160 | 303.86 | NS400 | 400 | 333.33 | 4G120 | 346 | 3/4”

tram bom

tuan hoan

Dongco | 160 | 303.86 | NS400 | 400 | 333.33 | 4G120| 346 | 3/4

tram bom

tuan hoan

Dongco | 130 | 246 | CB0IN |400 |333.33 [4G120| 346 | 3/4”

tram bom

tuan hoan

Dongco | 130 | 246 | C80IN |400 |333.33 |4G120| 346 | 3/4”

tram bom

tuan hoan

4.. Lwa chon cac phan tir cho ti PP sé 3 ( lay dién tir tram bién ap Bs )

4.4.1.Lwa chon aptomat dau nguon.

S 96134

I = = = 1460.60 A

Ugmv3 0.4v3

Trong ta ha ap cua tram bién ap B3 & dau duong day dén ti phan phdi da dat
1 aptomat dau ngudn loai CM 1600N ¢6 |4, = 1600A.

Bang 4.11 - Thong s6 ki thuit aptomat CM1600N.




Loal 86 llIO’I’lg Idml(A) Udm’(V) ICétN’(kA)

CM1600N 4 1600 690 50

4.4.2.Chon cap tir tram bién ap B5 vé ti phan phoi sé 3.
Day dan va cap duoc chon theo diéu kién phat nong (dong dién lam viéc
lau dai cho phép)

Ky <k, x 1y > 1

Trong do:
Ky: 12 hé s6 ké dén moi truong dat cap (ngoai troi, trong nha,
dudi dat).
Ko: hé s6 hiéu chinh theo s6 luong cap dat trong ranh.
Ico: dong di¢n lau dai cho phep.
l: dong dién tinh todn cta phan xudng co khi.
Cap ha ap duogc chon theo diéu kién phat nong cho phép. Poan dudng
cap o day rat ngan, ton that dién ap khong dang ké cho nén c6 thé bo qua,
khdng can kiem tra diéu kién AU .

Kiém tra theo diéu kién phdi hop véi MCCB:

I
o> kinh _ 1.25x1,,, _ 1.25x1600 =13333(A)
15 15

Trong do: 1, =1.25x1, , la dong khai dong nhiét cua aptomat

Khu vuce ta phan phéi sé 1 duoc xép vao ho loai 3 nén dung cap 16

don dé cung cap dién



| __ S, _96134
Y J3u, 304

= 1460.60(A)

Chi ¢6 1 cép di trong ranh nén k, = 1
Vay diéu kién chon cap 1a : I, > Iy
Chon cép ddng

4.4.3.Lwa chon aptomat cho tia phan phéi.

Ta phan phéi dugc chon bao gom 1 dau vao( nhan dién tir B3) va 4 dau
ra trong d6 3dau ra cung cap cho 4 ta dong luc, 1 dau ra con lai cung cap cho

ta chiéu sang.

Al‘ AZ‘ AB‘ A4‘

AN A A

L

bL1 BPL2 BPL3 CS
Hinh 4.6 — So @6 nguyén ly tia phan phoi.
4.4.3.1.Lwa chon aptomat tong.

Aptomat tong dugc chon theo dong 1am viéc 1au dai. Chon aptomat loai

CM1600N gidng aptomat dau nguon
4.4.3.2.Lwa chon aptomat nhanh.

Ta c0 bang phu tai tinh todn cac nhom



Bang 4.12 - Phu tai tinh to4n cia cac nhom.

Nhém phu tai Tu dong luc Sit (KVA) It (A)
1 DL2 1091.88 1658.94
2 DL3 264 402.24
3 bL4 97.65 148.36
Chiéu sang PL5 52.776 80.184
+chon aptomat cho ta dong luc 1
Dong dién tinh toan cia nhom
I, = _ 109188 _ 6504

Vay chon aptomat ma hiéu CM200N c0 14,=2000 (A)

Aptomat tir ti phan phdi dén cac ta dong luc khéc chon tuong tu

J3U, /3038

Bang 4.13 - Két qua chon aptomat tong va nhanh cho cac ti phan phéi.

Aptomat M4 hiéu Ui, lin Iy S6 cuc
V) (A) (kA)
Aptomat tdng | CM2000N | 690 2000 50 4
1 CM2000N 690 2000 50 4
2 NS225E 500 225 7.5 4
3 NS630N 690 100 10 4




4.4.3.3. Cheon cap tir ti phan phoi dén céc tia dong luc.

Céc dudng cép tir ta phan phdi dén cac ti dong luc dugc di trong ranh
cap nam doc trong tuong va bén canh 16i di lai . Cap duoc chon theo diéu kién
phat nong cho phép, kiém tra phéi hop vai céc thiét bi bao vé va diéu kién 6n
dinh nhiét khi ¢6 ngan mach. Do chiéu dai cap khong 16n nén cé thé bo qua,

khong can kiém tra theo diéu kién ton that dién &p cho phép.

Diéu kién kiém tra phdi hop véi thiét bi bao vé caa cap khi bao vé bang

aptomat:

| > I :l.25>< | s
® 15 15

Chon cép tir ta phan phéi dén ta dong luc 1:

| >1, =1658.94A

cp —

N _ 12514, _ 1.25x 2000

® 15 1.5 1.5

~ 1666.66(A)

Két hop 2 diéu kién chon céap ta chon cap dong
Cac tuyén cap khac duoc chon tuong tu,

4.4.3.4. Lwa chon céc thiét bi trong ti dong luc va day din dén céc thiét

bi cia phan xwéng.

Chon ta dong luc can ctr vao dién ap, dong dién, s6 16 ra ciing nhu cac
thiét bi dong cit va bao vé dut sin trong ta. Céc ta dong luc déu chon loai tu
do Siemens ché tao cd sin cau dao, cau chi, va khoi dong tir, ¢6 thé lua chon

theo catalogue cua hang



----------------------------------------------------------------------------------

T

Hinh 4.7 - So @4 nguyén ly ta dong luc.

4.4.3.4.1.Lwa chen cac aptomat tong cia ti déng luc.

Cac aptomat tong cta cac ta dong luc chon loai gidng nhu cac aptomat

nhanh tuong tng trong ta phan phoi.

Bang 4.14 - Thong sb cia aptomat tong ti dong luc.

Aptomat | M4 hiéu Udm(V) lan(A) | lea(kA) | S6 cuc
1 CMZ2000N 690 2000 50 4
2 NS225E 500 225 1.5 4
3 NS630N 690 100 10 4

4.4.3.4.2 Lwa chon cdc aptomat nhdanh dén tirng thiét bi hay nhom thiét bi.

Cac aptomat nhanh dén tirng thiét bi hay nhém thiét bi ciing duoc lya

chon theo cac diéu kién & trén.

Chon aptomat cho 1 dong co tron liéu co Py, =200kW




=0.38kV

P
|, >, =t 200 _ 37083(n)

 JB.cospU,, +/3.0.38.0.8

U dmA 2 U

dml mm

Vay ta chon aptomat loai NS400E c0 14, =400(A)
Cac aptomat cho céc thiét bi khac dugc chon tuong tur
4.4.5.3.Chon cap tir tii dong lwe dén tirng dong co.

Tat ca cac day dan trong phan xuong déu chon loai cap 4 16i vo PVC dat

trong 6ng thép co6 duong kinh %> chon dudi nén phan xuéng
Chon cap dén mot dong co tron liéu

I, =1, =379.83A

cp =

| 1.25x | .
o 2t 222 Lt _ 1.25x 400 =333.33(A)
15 15 15

Ta chon cap 4G120 c6 1,,=346(A)
Céc duong cap tir ta dong luc dén céc thiét bi con lai duoc chon twong tu

Bang 4.15 - Két qua chon aptomat va cap dén tirng thiét bi.

Phu tai Aptomat Day dan
Tén Pdm Idm LOaI Idm Ikdnh/1.5 Loal Icp D()thep
may
(kW) | (A) (A) (A)
1 2 3 4 5 6 7 8 9
Nhom 1




200

397.8

NS400E

400

333.33

4G120

346

3/4”

Hai

sang
rung
1850

22

41.78

C60N

63

52.5

4G10

75

3/4”

Sang
rung
1845 va
1845

18

34.18

C60N

63

52.5

4G10

75

3/4”

Quat
gio
nguoi

bang

90

170.9

NS225

225

187.5

4G50

192

3/4”

Nhom 2

Ba hai
dong co

phéi licu

0.75

2.25

C60a

40

33.33

4G4

42

3/ 2

Ba hai
dong co

phdi liéu

0.75

2.25

C60a

40

33.33

4G4

42

3/4”




Ba hai
dong co

phéi licu

0.75

2.25

C60a

40

33.33

4G4

42

3/4”

Ba hai
dong co

phéi lieu

0.75

2.25

C60a

40

33.33

4G4

42

3/4”

Ba hali

0.75

2.25

C60a

40

33.33

4G4

42

3/4”

Ba hai
dong co

phéi lieu

0.75

2.25

C60a

40

33.33

4G4

42

3/4”

Ba hai
dong co

phéi lieu

0.75

2.25

C60a

40

33.33

4G4

42

3/4”

Ba hai
dong co

phéi licu

0.75

2.25

C60a

40

33.33

4G4

42

3/4”

Nhém 3

Hai dong
co bom
tuan

hoan

11

20.8

C60a

40

33.33

4G120

346

3/4”




Hai dong
co bang
tai théu
két

3 | 5.69

C60a

40

33.33

4G4

42 | 3/4”

Ba dong
co tal

théu két

45 | 8.54

C60a

40

33.33

4G4

42 | 3/4”

4.5. Lwa chon cé&c phan tir cho tia PP s6 4( lay dién tir tram Bg)

4.5.1.Lwa chon aptomat dau nguon.

5

_585.80

I =

= =8900.03 A

Ugmv3 0443

Trong ta ha ap cua tram bién ap B3 & dau duong day dén ti phan phdi da dat
1 aptomat dau nguon loai C1001N c6 |4, = 1000A.

Bang 4.16 - Thong so ki thuat aptomat C1001N.

Loai

S6 luong

Idml (A)

Udml (V)

losen, (KA)

C1001N

1

1000

690

25

4.5.2.Chon cap tir tram bién ap B6 vé ti phan phoi sé 4.

Day dan va cap duoc chon theo diéu kién phat nong (dong dién lam viéc

lau dai cho phép)

k, xk, x|

cp tht




Trong do:
ky: 12 hé s6 ké dén moi truong dat cap (ngoai troi, trong nha,
dudi dat).
k,: hé sb hiéu chinh theo s6 luong cap dit trong ranh.
Icp: dong di¢n lau dai cho phep.
l: dong dién tinh todn cta phan xudng co khi.

Cap ha ap duoc chon theo diéu kién phat nong cho phép. Poan dudng
cap o day rat ngan, ton that dién ap khong dang ké cho nén c6 thé bo qua,
khdng can kiem tra diéu kién AU .

Kiém tra theo diéu kién phdi hop véi MCCB:

I
2 D 1.25x1,, , _ 1.25x1000 _833.33(A)

|, >
P~ 15 15 15

Trong do: 1, =1.25x1, , la dong khai dong nhiét cua aptomat

Khu vue ta phan phéi sé 1 duoc xép vao ho loai 3 nén dung cap 16
don dé cung cap dién

 __S. _ 6588

—=100.10(A
Y J3u, 304 (A)

Chi ¢6 1 cap di trong ranh nén k, = 1
Vay diéu kién chon cap 12 : lgp > Iy
Chon céap ddng

4.5.3.Lwa chon aptomat cho tia phan phéi.



Tu phan phéi duoc chon bao gdm 1 dau vao( nhan dién tir Bs) va 8 dau
ra trong d6 7 dau ra cung cap cho 4 ta dong luc, 1 dau ra con lai cung cp cho

ta chiéu sang.

i TT T 1T T T

bL1 ..... DbL7 CS
Hinh 4.8— So' @6 nguyén Iy ti phan phai.
4.5.3.1.Lwa chon aptomat tong.

Aptomat tong dugc chon theo dong 1am viéc 1au dai. Chon aptomat loai

C1001N gidng aptomat dau nguon
4.5.3.2.Lua chon aptomat nhanh.
Ta c0 bang phu tai tinh todn cac nhom

Bang 4.17 - Phu tai tinh toan cia cac nhom.

Nhom phu tai Tua dong luc Skt (kVA) It (A)
1 bL5 65.88 100.109
2 bL6 197.43 299.97




3 DL 171.315 260.28

4 DL8 133.57 202.94
S) DLduc 121.695 184.89
6 DLhanh chinh 42.43 64.47

+chon aptomat cho ta dong luc 1
Dong dién tinh todn ctia nhom

S _ 6588

| = - =100.109A
©J3U, /3038

Vay chon aptomat méa hiéu NS225E c0 14,=225(A)
Aptomat tir ti phan phdi dén cac ta dong luc khéc chon tuong tu

Bang 4.18 - Két qua chon aptomat tong va nhanh cho cac tia phan phéi.

Aptomat M3 hiéu Udm L lost S6 cuc
V) (A) (kA)
Aptomat tong | C1001N 690 1600 25 4
1 NS225 500 225 7.5 4
2 NS400E 500 400 15 4
3 NS400E 500 400 15 4
4 NS225 500 225 7.5 4
5 C100E 500 100 7.5 4




4.5.3.3. Chen cap tir ti phan phoi dén céc tia dong luc.

Céc duong cép tir ta phan phdi dén cac ta dong luc duoc di trong ranh
cap nam doc trong tuong va bén canh 16i di lai . Cap duoc chon theo diéu kién
phat nong cho phép, kiém tra phéi hop vai céc thiét bi bao vé va diéu kién 6n
dinh nhiét khi ¢6 ngan mach. Do chiéu dai cap khong 16n nén cé thé bo qua,

khong can kiém tra theo diéu kién ton that dién &p cho phép.

Diéu kién kiém tra phdi hop véi thiét bi bao vé caa cap khi bao vé bang
aptomat;

1.25x1,
®~ 15 15

I > Ikdd‘n _

Chon cép tir ta phan phéi dén ta dong luc 1:

I, =1, =109.95A

cp —

M _1.25% 14, _1.25x225

® 15 15 1.5

= 187.5(A)

Két hop 2 diéu kién chon cap ta chon cap dong 4 16i cach dién PVC c6
F=550 mm? véi |;,=192A

Cac tuyén cap khac duoc chon tuong tu, két qua ghi trong bang sau:

Bang 4.19 - Két qua chon cép tir ti phan phdi dén cac ta dong luc

Tuyén cap i (A) lian/1.5,(A) | Fegp,(mm?) lep, (A)
TPP—PLI 100.19 187.5 50 192
TPP - PL2 299.97 333.33 120 346
TPP - PL3 260.28 333.33 120 346




TPP-DL4 202.94 187.5 70 246

TPP - DL5 64.47 83.3 16 100

4.5.3.4. Lya chon cac thiét bi trong ti ddng lwc va day din dén cac thiét

bi cia phan xwéng.

Chon ta dong luc can ctr vao dién ap, dong dién, s6 16 ra ciing nhu cac
thiét bi dong cat va bao vé dut san trong ti. Cac tu dong luc déu chon loai ta
do Siemens ché tao cd sin cau dao, cau chi, va khoi dong tir, ¢6 thé lua chon

theo catalogue cua héng.

@) €9 @) &9 @9 @9 @9 9 9

Hinh 4.9 - So dd nguyén ly ti dong luc.
4.2.3.4.1.Lwa chen cac aptomat tong cria ti déng luc.

Cac aptomat tong cua cac ta dong luc chon loai gidng nhu cac aptomat

nhanh tuong tng trong ta phan phoi.

Bang 4.20 - Thong sb caa aptomat téng ta dong luc.




Aptomat | M4 hiéu Uam(V) Lam(A) ls(KA) S6 cyc
1 NS225 500 225 7.5 4
2 NS400E 500 400 15 4
3 NS400E 500 400 15 4
4 NS225 500 225 7.5 4
5 C100E 500 100 7.5 4

4.5.3.4.2.Lwa chon cdc aptomat nhdanh dén tieng thiét bi hay nhém thiét bi.

Céc aptomat nhanh dén tirng thiét bi hay nhém thiét bi ciing duoc lya

chon theo cac diéu kién & trén.
Chon aptomat cho 3 bang tai théu két c6 Py,=3.5kW

u,,=>U,, =038V

P, 2335 _jg04m)

J3.cospU,, ~/3.0.3808

IdmA = Itt =

Vay ta chon aptomat loai C60a c0 l4, =40(A)

Cac aptomat cho céc thiét bi khac dugc chon tuong tur

4.5.5.3.Chen cap tir tii dong lwe dén tieng dong co.

Tat ca cac day dan trong phan xuong déu chon loai cap 4 18i vo PVC dat

trong 6ng thép co duong kinh %’ chon dudi nén phan xudéng

Chon cap dén may mai




Ta chon cap 4G4 c6 1,,=42(A)

I =1, =19.94A

cp —

> Ikddn _

1.25x 1, |

 1.25x40

® 15

1.5

1.5

=33.33(A)

Céc duong cap tir ta dong luc dén cac thiét bi con lai duoc chon twong tu

Bang 4.21- Két qua chon aptomat va cap dén tirng thiét bi.

Phu tai Aptomat Day dan
Tén méy Pdm Idm LOaI Idm Ikdnh/1-5 LOaI ICp Dﬁthep
(kW) (A) (A) (A)
1 2 3 4 5 6 7 8 9
Nhom 1
Ba dong 3x3.5 | 1994 | C60a | 40 42 4G4 | 42 | 3/4”
co bang
tai théu
két
Hai dong 2x3.5 13.2 C60a | 40 |42 4G4 | 42 | 3/4”
co bang
tai théu
két

Nhom 2




Hai dong
co bom

tuan hoan

2X75

284.87

NS400E

400

333.33

4G120

346

3/4”

Hai dong
co bang
tai théu

két

2x1.5

5.69

C60a

40

33.33

4G4

42

3/4”

Ba dong
co bang
tai théu

két

3x1.5

8.54

C60a

40

33.33

4G4

42

3/4”

Nhém 3

Mdt dong
co bom

tuan hoan

30

56.97

C100E

100

83.33

4G16

100

3/4”

Mot dong
co nghién

vOI

30

56.97

C100E

100

83.33

4G16

100

3/4”

Ba dong

co rd bui

3x3.5

19.94

C60a

40

33.33

4G4

42

3/4”

Nhom 4

Mot dong
co nghién

vOi

9.5

10.44

C60a

40

33.33

4G4

42

3/4”




Mot dong 185 |35.13 C60a | 40 | 33.33 | 4G4 | 42 | 3/4
co nghién

than

Mot dong | 22 41.78 | C60N | 63 | 525 4G6 | 54 | 3/4”
co nghién

than

Mot dong | 30 56.97 | C100E | 100 | 83.33 | 4G16 | 100 | 3/4”
co nghién

than

4.6. So' dé nguyén ly ti phan phai sé 1

STT Tén thiét bi Cong suat S6 luong

1 Quat gid 10 gio nong 11 2

2 Quat gio trudce 10 15 2

3 Quat gio trudc mang 11 2

4 Quat gi6 dinh 10 11 2

5 Quat gio trg chay 160 3

6 Pong co tram bom tuan hoan | 160 6

7 Pong co tram bom tuan hoan | 130 3

8 Dong co xe kip 110 2

9 Pong co bang chuyén 11 10

10 bong co cau truc 7.5 4

11 Pong co bang chuyén 30 4

12 Dong co loc bui tui vai 15 30

13 May khoan 0.65 2




14 May tién 4.5
15 May han 2
16 May quan 1.5

Hinh. 4.22. Tén thiét bi trong ti sé 1




CHUONG 5

TINH TOAN BU CONG SUAT PHAN KHANG DPE NANG
CAO HE SO CONG SUAT CHO TOAN NHA MAY

5.1.DAT VAN DE.

Phan 16n ho cdng nghiép trong qué trinh 1am viéc tiéu thu tir mang dién
ca cdng suat tac dung P 1an c6ng suat phan khang Q. Cac nguén tiéu thu cong
suat phan khang 1a: dong co khong dong bo (tiéu thu khoang 60-65% tong
cong suat phan khang caa mang dién xi nghiép), may bién ap (tiéu thu khoang
20-25%). Puong day va cac thiét bi khac (tiéu thu khoang 10%),... tuy thudc
vao thiét bi dién ma xi nghiép ca thé tiéu thu mét luong cdng suat phan khang

nhiéu hay it.

Truyeén tai mot luong cong suat phan khang qua day dan va may bién
ap s& gay ra ton that dién ap, ton that dién ning 16n va lam giam kha ning
truyén tai trén cac phan tir cia mang dién do d6 dé cd lgi cho vé kinh té - ky
thuat trong luéi dién can nang cao hé sé cong suat tu nhién hodc dua ngudn
bl céng suat phan khang téi gan noi tiéu thu dé tang hé sé céng suat cose 1am

giam luong cong suat phan khang nhan tir hé thong dién.
Nang cao hé sé cong suat ty nhién bang cach:

e Thay cac dong co non tai bang cac dong co ¢ cong suat nho hon.
e Giam dién ap dat vao dong co thuong xuyén non tai.
e Han ché dong co khong dong bo chay non tai.
e Thay dong co khong dong bo bang dong co dong bo.
Néu tién hanh céc bién phap trén dé giam lugng cdng suat phan khang
tiéu thu ma hé sb cong suat caa xi nghiép van chua dat yéu cau thi phai ding

bién phap khac dit thiét bi bu céng suat phan khang.



5.2.CHON THIET BI BU VA VI TRi PAT.

5.2.1.Chon thiét bi bu.

Dé bu cong suat phan khang cho nha may c6 thé dung céc thiét bi bu

sSau.

<% May bu dong bo:

C6 kha nang diéu chinh tron.

Ty dong vai gia tri cong suat phan khang phét ra (co thét tiéu thy
cong suat phan khang.)

Cong suat phan khang khdng phu thudc dién ap dat vao, cha yéu
phu thuoc vao dong kich tur.

Gia thanh cao.

Lap réap, van hanh phuc tap.

Gay tiéng 6n lon.

Tiéu thu mot lugng cdng suét tac dung 16n.

s Tu dién:

To6n that céng suat tac duyng it.

Lap dit, van hanh don gian, it bi sy cb.

Cong suat phan khang phat ra phu thudc vao dién ap dat vao tu.
C6 thé sir dung noi khé rao bat ky dé dat bo tu.

Gia thanh ré.

Cong suat phan khang phat ra theo bac va khéng thé thay doi
duoc.

Thai gian phuc vu, d6 bén kém.

Theo cac phan tich ¢ trén thi tu bu thuong duoc lap dit dé nang cao hé sd

cong suat cho cac xi nghiép.

5.2.2.Vi tri dat thiét bi bu.



V& nguyén tic dé co lgi nhat vé mat giam ton that dién &p, ton that dién
ning cho ddi tugng dung dién la dit phan tan cac bo tu bu cho ting dong co
dién, tuy nhién néu dit phan tan qué s& khdng co loi vé vén dau tu, lap dat va
quan ly van hanh. Vi vay, viéc dat thiét bi bu tap trung hay phan tan Ia tiy
thudc vao cau tric hé thdng cap dién cua dbi twgng. Do tinh chat cua phu tai
nha may bao gém ca phujtair dung dién ap 6,3kv va dién ap 0,4 kv do do ta
tién hanh bl & thanh cai cac tram phan phéi 10 cao +co dién va théu két +duc
+hanh . Mit khac do khong céch tir may bién &p ha &p t6i cac phu tai ding

dién 1a ngan do vay ton that dién ap 1a khong dang ké.
5.3.XAC PINH VA PHAN BO DUNG LUQNG BU.
5.3.1.Tinh hé sé cose, ciia todn nha may.
Ta c0:

Pimm 8767108

= =0.51
S 17220.26

cCos@ =

tt nm

Hé s6 cose tdi thiéu do nha nude quy dinh tir (0.85+0.95), nhu vay ta

phai bl sdng suat phan khang cho nha may dé nang cao hé s6 cose.
5.3.2.Tinh dung lweng bl téng cia toan nha may.

Dung luong bl cia nha may can phai duoc xac dinh dé hé s6 cosg,,,
dat dén gia tri tdi thiéu do nha nudc quy dinh (theo quy dinh hién hanh thi hé
sb cdng suat ciia nha may khong duoc nho hon (0.85+0.95). Nhu vay Viéc
tinh dung lugng bi ¢ day 1a dung lwong bu cudng buc dé dat gia tri quy dinh
ma khong phai xac dinh dung lugng bl kinh té cua ho dung dién. Vi vay dung
luong bl cua xi nghiép xac dinh theo biéu thirc sau:

sz = Pttnm'(tg<01 _tg<02)



Trong do:

P.., - Phu tai tinh todn cua toan nha may.

tge, - trong UNg V4i cose, (hé sb cong suat trudc khi bu).

tgp, - tuong (g Véi cose, (hé s6 cng suit can dat téi).
cosg, =0.51 = tgp, =1.68
cosp, =0.95 = tgep, =0.33

Q,, =8767.1808x (1.68—0.33) = 11923365 (KVAT)

5.3.3.Phan phoi dung lweng bl cho cac tram

T tram bién p trung gian vé cac tram phan phéi trung tm 1a mang

hinh tia, c6 so d6 nguyén 1y va so do6 tinh toan nhu sau:

Hinh 5.1 — So @6 nguyén ly va thay thé tinh toan dung lwong bu nha may.

TPPLC + CH
—s

4 D _ﬂ Qq
3 —>

Q2
TPPTK - HC +Bai

Re

Q

j— le

6.3kv Q2

e—— Qo2

Cong suat bu dt tai cac diém bu dugc xac dinh bai cong thuc:



Ru

Qbi = Qi - (Qnm _sz)- R (kVAr)

Trong do:
Q, - cong suat phan khang tiéu thy cia nhanh i (KVAr).
Q,, - cOng suat phan khang toan nha may (kVAr)
Q,, - €ONg suat phan khang bt tong (KVATr)

R, - dién tro twong duong cua nhanh thiri (Q)

-1
Ry = i-ﬁ-i-i-i...-‘ri (Q)
R, R, R, R,

QR =R, +Rg ()
R.; - dién tro cdp cua nhanh thir i (Q).

R, - dién tré cua bién ap phan xuong tha i (Q).

e Cac dudng cép tir TBATG t6i cac tram phan phéi 6,3 kv 10 cao+ co
dién va théu két+hanh chinh+duc+bai, dugc cho trong bang sau:

Bang 5.1. Két qua cac tuyén cap

Puong day Loai cap I((m) [ro(Q/km)| R(Q)

PPTT— PP L.Cao+ XLPE(1x300) |57.125 0.079 4.51
C.bién

PPTT— PP Théu két + 2XLPE(1x300) | 25.5 0.079 2.005
HC+...

TBATG—TPPTT 3XLPE(1x300) 50 0.079 5.2

Cong suat tinh toan cua nha va cua cac tram 13




Snm = 8767.7008 +j14821.40 Kva
Sicscp = 7723.24 +5117.27 Kva
Stinc+p = 3212.29 +j13725.27 Kva

bién tro twong duong ciia mang cao ap nha may la

1 1 \*
R, = —+—j +5.2=6.02 (Q)
451 1.005

Xac dinh dung Iugng bu dat tai thanh cai caa tram PP 10 cao + co dién

&.02

@p; = 5117- (14821 —11923.365 ) x

4,51+5.2

= 1744.24 Kvar

Xéc dinh dung lugng bu tai thanh cai ha cua théu két + hanh chinh +duc +bai

Qp; = 13725.27 — (1482140 — 11923.365 ) X ——2

1.005+5.2

10914.18 Kvar

Tai mdi tram pp dung thanh cai phan doan do vay dung lugng bu dugc
phan b déu cho hai phan doan. Chon cac tu bu 7.2kv do COOPER ( My ) ché

tao.
Bang 5.2 — Két qua phan bé dung lweng b trong nha may
Tram bién ap Loai tu Qu | S6bo | Téng Q,, | Q, yéu cau
KVAr KVAr KVAr
TPP 6,3kV 16 cao +co | CEP160A6 | 300 6 1800 1744.24
dién




TPP 6,3Kv théu CEP180B6 | 500 22 11000 10914.18
két-+hanhchinh+dac
® ﬁ )i ’j l ‘ 1 ‘j )i JCD k
VANGN AL————— 2 A
TG DPén cac t Ta bu TG TG bu DPén cac t TG
aptomat phan phéi COSo aptomat COSoQ phan phbi aptomat

Hinh 5.2 — So' 46 nguyén ly diit tu bu cosg trong tram dit 2 may bién ap.

2 0A
TG Bén cac tu T4 bu
aptomat phan phoi cosp

Hinh 5.3 — So' 6 nguyén 1y diit tu bu cosg trong tram dit 1 may bién ap.

Hé sb cdng suat (cose) ctia nha may sau khi dat tu bu:

Téng cdng suat phan khang cua tu bi: Q =12800kVAr

Luong cdng suat phan khang truyén trong ludi cao ap toan nha may:

Q=0Q,, -Q=1482140-12800= 20214 kVAr

Hé sb cong suat ciia nha may sau khi bu:

Q 20214

tgo= 2 - 023
9 = b~ 37671808

ttnm

Vay cose =0.97

Két lu@n: Sau khi dit tu bu cho ludi cao &p ctia nha may da dat yéu ¢




CHUONG 6

THIET KE CHIEU SANG CHO KHU VUC THEU KET
6.1.DAT VAN DE.

Trong cac nha may xi nghiép céng nghiép hé thdng chiéu sang c6 vai
trd quan trong trong viéc dam bao chat luong san pham, nang cao ning suét
lao dong, an toan trong san xuat va sic khoe nguoi lao dong. Néu anh sang
khong du, ngudi lao ddng s& phai 1am viéc trong trang thai cang thang, hai
mét va anh huong dén stic khoe. Bidu ndy sé& 1am anh huong dén chat lwong
san pham va ning suat lao dong thap, tham chi con gay tai nan trong khi 1am

viéc. Vi vay hé thong chiéu sang phai dambao céc yéu cau sau:

e Khong bj 16a mit.

e Khong bi I6a do phan xa.

e Khong tao ra nhitng khoang t6i boi nhitng vat bi che khuat.

e Phai co do roi déu.

e Phai tao ra duoc anh sang gan anh sang tu nhién cang tot
6.2.LUA CHON SO LUQNG VA CONG SUAT CUA HE THONG DEN
CHIEU SANG CHUNG.

Hé thong chiéu sang chung caa khu vuc théu két s& dung bong dén soi
dot

Khu vuc théu két c6 mot ddy nha gom 3 tang

e Chiéu rong b=30m
e Chiéu dai a=100m
e Tong dién tich 1a 3000m
Ngudn dién sir dung 1a U =220V lay dién tir ti chiéu sang caa tram

bién &p phan xuong tram Be.



Do roi yéu cau 1a E =30Ix (Tra bang 5.3-trang 135 “thiét ké cap dién™).
Hé s6 du trir k =1.3 (Tra bang 5.2-trang 134 “thiét ké cap dién”).
Khoang cach tir dén dén cac mat cong tac:

H=h-h —h, (m)

C

Trong do:

h- chiéu cao phan xudng (tinh dén tran cta phan xudng), h=4.5m
h.- khoang cach tir tran dén dén, h, = 0.7m
hy- chiéu cao tir nén phan xudng dén mit céng tac, hy, = 0.8m
Hé s6 phan xa caa tuong p,, =30%
Hé sb phan xa caa tran p, =50%

Vaytaco: H=h-h, -h,6 =45-0.7-0.8 = 3(m)

E ; i he=0.7m

h=45m

/ \ hw=0.8m

Hinh 6.1 — So' d6 tinh toan chiéu sang.




Pé tinh toadn chiéu sang cho phan xudng co khi & ddy s& &p dung

phuong phap hé s tng dung:

_ES.ZkK

F (lumen)

*Nsd

Trong do:
F — quang théng cia mdi dén (lumen).

E — dd roi yéu cau (E = 30Ix).

S — dién tich can chiéu sang (m?).

k — hé s duy trit.

n —s6 bong dén c6 trong hé théng chiéu sang chung.
Ksg — é s6 sir dung

Z —hé s6 phu thudc vao loai dén va ty sé6 L/H. Thuong lay

Z=08+14.

(Céac hé sé duoc tra tai cac bang (5.1), (5.2), (5.3), (5.4), (5.5) trang 134, 135
va bang PL VII1.1 sach “thiét ké cap dién”)

Trabang5.1tacd L/H=18>L=18xH =18x3=54m
Can cir vao bé rong cua phong ta chon L = 5m
Can ctr Va0 mit bang phan xuong ta bé tri nhu sau:

Day nha c6 chiéu dai 100m va chiéu rong 30m ta b tri 20 day dén, moi
day dén gdom 5 bong, khoang céch gitta cac dén 1a 5m, khoang céch tir tudng
phan xuong dén diy dén gan nhat 1a 2m. Tong cong dén can ding 1a 100

bong.



Chi sb phong:

~ab  100x30
H.(a+b) 3x(100+30)

4

Vi hé s6 phan xa cua tudng p,, = 30% va hé s6 phan xa cua tran
p, =50%. Tra phu luc VIII1.1 - “thiét ké cap dién” ta tim dugc hé s6 sur dung

ke =0.48, lay k=1.3, hé sé tinh toan Z = 1.1

~ ESZk 30x3000x1.1x1.3
NKg 100x0.48

F =268125 (lumen)

Phén xudng dung dén soi dét loai méi nhat cia Phap ¢ cong suat 200W co

quang théng:
F = 3000lumen

Tong cong suat chiéu sang toan phan xudng:
P, =n.P,, =100x200= 20000V =20kW
6.3.THIET KE MANG PIEN CUA HE THONG CHIEU SANG
CHUNG.

Pé cap dién cho hé thdng chiéu sang chung caa toan khu théu két ta
dat mot ta chiéu sang bao gom mot aptomat tong 3 pha 3 cuc va 20 aptomat

nhanh 1 pha 2 cuc, méi aptomat bao vé cho 5 dén.

% Chon aptomat tong.

Chon theo diéu kién:

e Dién ap dinh muc: U, , >U =0.38kV

dmmang
e Dong dién dinh muc:

P 20x 3

o = =91.16A
xC0Sp /3x0.38x1

>, =
and =10 = 3

dmmang



Chon aptomat loai C100 E do hdng Merin Gerin ché tao c6 céc thong sé sau:

|, =100A, U, =500V, I, =7.5kA, 3 cuc.

% Chon cap tur ta phan phdi dén tu chiéu sang.
e Chon cap theo diéu kién phat ndng cho phép:
Kol =1, =91.16A

-
Trong do:
l; — dong dién tinh toan caa hé théng chiéu sang chung.
I, — dong dién cho phép tng voi tung loai day.
k — hé s6 hiéu chinh, & day lay k=1

Vay 1 =1, =9116A

cp —

e Kiém tra theo diéu kién phdi hop voi thiét bi bao vé, khi bao vé
bang aptomat.

| ey 2 ham _1:25% 14 1.25<100_gq 55,
» =15 15 15

Chon cép loai 4G16cach dién PVC do LENS ché tao c6 1, =100A

%+ Chon aptomat nhanh (day co6 5 bong).
e Dién ap dinh muc:

u,,>U, =022V

dmmang

e Dong dién dinh muc:

_NPw _5x02_,.,,

Id‘mA = Itt - U 022

dm.mang

Chon aptomat loai V40H do hang Merin Gerin ché tao c6 cac théng sé sau:

|, =40A, U, =240V, |, =10kA, loai 1+N cuc



% Chon cap tur ti chiéu sang dén cac bong den.
e Chon cap theo diéu kién phat nong cho phép:
Kyl =1, =4.54A

hc*'ep =

1, = 4.54A
Ky =1

e Kiém tra theo diéu kién phdi hop vai thiét bi bao vé, khi bao vé

bang aptomat.

| D _125x1,, 1.25x40 33.33A
R 15 15 '

Chon céap ddng 2 16i tiét dién 2x1.5mm? cach dién PVC do LENS ché tao c6
I, =37A



KET LUAN
Sau mot khoang thoi gian thuc hién dé tai tot nghiép, duoc sy gitp do tan
tinh cua thay gido Nguyén Poan Phong cing cac thay cd giéo trong bo mén
bién Ty Pong Cong Nghiép, véi su nd luc cua minh, va kién thicc ciia minh
d3 hoc trong 4 nim vira qua. Dén nay em d3 hoan thanh duoc ban d6 an tét
nghiép cua minh vai dé tai: « Thiét ké cung cip dién cho nha may luyén ganh

Van Loi”.

Trong ban do 4n nay em da tim hiéu va giai quyét duoc nhitng van dé

Sau.

e Thu thap day du cac thong sé lien quan ti nha may luyén
gang Van Loi

e Luya chon dugc céc phan tir cua hé théng

e Tinh toan b cong suat

e Tinh toan chiéu sang cho khu vuc théu két

Do ¢on nhiéu han ché do vay trong d an caa em van con nhiéu sai xot, rat

mong dugc su dong gdp cua thay cd va cac ban.

Hai Phong, ngay ...thang 10 nam 2010
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