LOI NOI PAU

Nudc ta dang trong giai doan phat trién nhanh chéng. Do yéu cdu phat
trién cua dat nude thi dién ning cling phat trién dé theo kip nhu cau vé dién.
Dé c6 thé dua dién ning tGi cac phu tai can xay dung cac hé thdng cung cip
dién cho cac phu tai nay. Linh vuc cung cép dién hién 1a mdt linh vyc dang co
rat nhiéu viéc phai lam. Dé dap Gng nhu ciu ngdy cang ting cua san xuit,
truyén tai dién nang nodi chung va thiét ké cung cap dién noi riéng.

Trong nhiém vu thiét ké d6 an tot nghiép, em dugc phan cong vé phan thiét ké
cung cap dién. Puogc sy hudng dan, giang day nhiét tinh cua cac thay, cd gido
trong bd mon va dic biét 1a cta thady Th.s Nguyén Pic Minh, em di hoan
thanh nhiém vu duogc giao. Mac du da rt cb géng nhung kién thirc va kinh
nghiém con han ché nén ban dd an ctia em c6 thé con nhiéu sai sot, em rat
mong dugc su chi bao cua cac thﬁy, cO.

Em xin chan thanh cam on thay gido Th.s Nguyén Puc Minh cung cac thay

cd gido khac trong bo mon.

Hai Phong, ngay 10 thang 07 nam 2011
Sinh vién thuc hién:

Lé Van Tién



CHUONG 1.

XAC PINH PHU TAI TiNH TOAN CAC PHAN XUONG VA
TOAN NHA MAY

1.1. PAT VAN DE.

Phu tai tinh toan 1 phu tai gia thiét lau dai khong doi , twong duong véi
phu tai thue té ( bién doi ) vé mit hiéu qua phat nhiét hoic mtc do huy hoai
cach dién . Noi cach khac , phu tai tinh toan cling d6t nong thiét bi 1én téi
nhiét do tuong ty nhu phu tai thuc té gay ra, vi vay chon thiét bj theo phu tai
tinh toan s& dam bao an toan cho thiét bi vé mit phat nong .

Phuy tai tinh todn dugc st dung dé lua chon va kiém tra cac thiét bi
trong hé théng cung cdp dién nhu : May bién ap , day dan , cac thiét bj dong
cat , bao vé ... tinh toan ton that cong suat , ton that dién nang , ton that dién
ap ; lwa chon dung luong bu cong suat phan khang ,... Phu tai tinh todn phu
thudc vao nhiéu yéu td nhu : cong suat , sd luong , ché dd lam viéc cua céc
thiét bi dién , trinh d6 va phuong thirc van hanh hé thong ... Néu phu tai tinh
toan xac dinh dugc nhé hon phu tai thuc té thi s& lam giam tudi tho cua thiét
bi dién , c¢6 kha ning din dén sy ¢, chay nd , ... Nguoc lai , cac thiét bi duoc
lwa chon s& du thira cong sudt lam & dong von dau tu , gia ting ton thét ...
Ciing chinh vi vay di c6 nhiéu cong trinh nghién ctru va phuong phap xéc
dinh phu tai tinh toan , song cho dén nay van chua c6 duoc phuong phap nao
that hoan thién . Nhitng phuwong phap cho thdy két qua du tin cay thi lai qua
phuc tap , khoi luong tinh toan va cac thong tin ban dau doi hoi qua 16n va
nguoc lai . Co thé dua ra ddy mo sb phuong phap thuong duoc st dung nhiéu
hon ca dé xac dinh phu tai tinh toan khi quy hoach va thiét ké cac hé thong

cung cap dién :



1.2. QUY MO, CONG NGHE NHA MAY.
Nha may co khi Hong Phong c6 quy mé kha 16n voi 10 phan xudng san
xuét va nha lam viéc .

Bang 1.1. DAy chuyén va thiét bi nha xuéng ciia nha may.

S6 trén , Dién
Cong suat ]
mait Tén phan xwéng tich
. dat (KW) )
bang (m°)
1 Ban quén 1y va phong thiét ké 120 1538
2 Phan xudng co khi s6 1 3500 2125
3 Phéan xudng co khi s6 2 4000 3150
4 Phan xudng luyén kim mau 3000 2325
5 Phan xudng luyén kim den 2500 4500
6 PX stra chira co khi (SCCK) Tinh toan 1100
7 Phan xudng rén 400 3400
8 Phan xudng nhiét luyén 1600 3806
9 B0 phan nén khi 600 1875
10 Kho vat liéu 200 3738
11 Chiéu sang phan xudng Tinh toan 27557
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Hinh 1.1.Mit bang phan xwéng sira chira co' khi



Hién tai nha may lam viéc 2 ca véi thoi gian lam viée tdi da T = 4500h
va cong nghé kha hién dai. Tuong lai nha may s& mo rong lap dit cac may
moc thiét bi hién dai hon. bung vé mit cung cép dién thi viéc thiét ké cép
dién phai dam bao su gia ting phu tai trong twong lai vé mit k¥ thuat va kinh
té, phai dé ra phuong 4n cip dién sao cho khong giy qué tai sau vai nim san
suit va ciing khong thé qua du thira dung lwong ma sau nhiéu nim nha may
van khong khai thac hét dung lugng song suat dy trit din dén lang phi.Theo
quy trinh trang bi dién va cong nghé cua nha may ta thay khi ngimg cung cép
dién s& anh huong dén chat luong ciia nha mdy giy thiét hai vé nén kinh té
qudc dan do d6 ta xép nha may vao phu tai loai I, can duoc bao dam cung
cap dién lién tyc va an toan . Trong nha may c6 : Ban quan 1y va Phong thiét
ké phan xudng stra chita co khi , kho vat li¢u 1a ho loai III , cac phan xuong

conlailaho loail.

Hinh 1.1. So 46 mit bang nha may co khi Hong Phong.
1.3. XAC PINH PHU TAI TiNH TOAN THEO CONG SUAT TRUNG
BINH VA HE SO CUC PAI: Theo phuong phap nay
Pt = Kvax - Pio = Kmax - Keg - Pam (1-1)
Trong do:



Py, - cong sudt trung binh cta phu tai trong ca mang tai 16n nhat.
Pam - cong suat dinh mirc ctia phu tai.

Ksq - hé s6 st dung cong suit cta phu tai.

Kmax - hé sd cuc dai cong sudt tac dung véi khoang thoi gian
trung binh hod T=30 phdt.

Phuong phap ndy thuong dugc dung dé tinh phuy tai tinh todn cho mot

nhom thiét bi, cho cac ti dong luc trong toan bd phan xuong. N6 cho

mot két qua kha chinh xac nhung lai doi hoi mot luong thong tin kha
day di vé cac phu tai nhu: ché do 1am viéc cua timg phu tai, cong suat
dit cua ting phu tai sd luong thiét bi trong nhom (Kegi ; Pami ; COSP;

..... ).

1.3.1. X4c dinh phu tii tinh toan theo cdng suiat trung binh va dj léch
trung binh binh phuwong:

Theo phuong phap nay

Pe=Pwt B.ow (1-2)

Trong do:

Py, - Phu tai trung binh cua do thi nhom phu tai.
B - Bo sb thé hién muc tan xa.
Gy, - PO 16ch cua dd thi nhém phu tai.

Phuong phép nay thuong duoc dung dé tinh toan phu tai cho cac nhém
thiét bj cua phan xudng hodc cta toan bd xi nghiép. Tuy nhién phuwong phap
nay it duoc dung trong tinh toan thiét ké mai vi né doi hoi kha nhiéu thong tin
vé phu tai ma chi phu hop véi cac hé thong dang van hanh.

1.3.2. Xac dinh phu tii tinh toan theo cong suit trung binh va hé s6 hinh
dang:

Theo phuong phép nay:

Pyt = Kng . Pip (1-3)
Qit = Khag - Quw hodc Qi =Py . tge (1-4)



Trong do:

Pw ; Qu - Phu tai tic dung va phan khang trung binh trong ca
mang tai 16n nhat.

Khd ; Khag - Hé s6 hinh dang (tic dung va phan khang) cta db thi
phu tai.

Phuong phap nay c6 thé ap dung dé tinh phu tai tinh toan ¢ thanh cai
ti phan phoi phan xudng hoic thanh cai ha 4p ctia tram bién ap phan xudng.
Phuong phap ndy it duge dung trong tinh toan thiét ké méi vi nd yéu cau co
d6 thi ctia nhom phu tai.

1.3.3. Xac dinh phu tii tinh toan theo cong suit diit va hé sé nhu ciu:

Theo phuong phap nay thi

Py = Kne . Pqg (1-5)

Trong do:

Knc - Hé s6 nhu cau cia nhém phu tai.
P4 - Cong suit dit ciia nhém phu tai.

Phuong phap nay cho két qua khong chinh xac 1am, tuy vay lai don
gian va c6 thé nhanh chong cho két qua cho nén né thuong duoc dung dé tinh
phu tai tinh toan cho cac phan xudng, cho toan xi nghiép khi khéng c6 nhiéu
cac thong tin vé céc phu tai hoac khi tinh toan so bd phuc vu cho viéc qui
hoac .v.v...

1.3.4. Xac dinh phu tii tinh toan theo suit phu tii trén mét don vi dién
tich san suit:

Theo phuong phap nay thi:

Pie=Po. F (1-6)

Trong do;

Po - Suit phu tai tinh toan cho mot don vi dién tich san Xut.

F - Dién tich san suat c6 bo tri cac thiét bi dung dién.



Phuong phép ndy thuong chi duge dung dé ude tinh phu tai dién vi né
cho két qua khong chinh xac. Tuy vay nd van c6 thé duge dung cho mét sd
phu tai dac biét ma chi tiéu tiéu thu dién phu thudc vao dién tich hodc co su
phan bd phu tai kha dong déu trén dién tich san suat.

1.3.5. Xac dinh phu tii tinh toan theo suit tiéu hao dién ning trén mot
don vi sin pham va tong san lweng:

Theo phuong phap nay

Po = : (1'7)

P = Kwm . P (2-8)
Trong do:
a - [kWh/1dv] suét chi phi dién cho mot don vi san pham.
M - Tong san pham san xuét ra trong khoang thoi gian khao sat
T (1 ca; 1 nam)
P - Phu tai trung binh cua xi nghiép.
K - Hé s6 cuc dai cong suét tac dung.

Phuong phéap nay thudng chi duge st dung dé udc tinh, so bo xac dinh
phu tai trong cong tac qui hoach hoic dung dé qui hoach nguén cho xi nghiép.
1.3.6. Xac dinh phu tai dinh nhon ciia nhém thiét bi

Theo phuong phap nay thi phu tai dinh nhon ctia nhom thiét bi s&
xuat hién khi thiét bi c6 dong khoi dong 16n nhat mé may con cac thiét bi
khéc trong nhom dang lam viéc binh thuong va dugc tinh theo cong thirc sau:

lan = lka@max) + (et - Ksa - lam@man) ~ (1-9)

Trong do:

la max) - dOng khéi dong cua thiét bi ¢ dong khoi dong 16n nhat

trong nhdm may.

Iyt - dong dién tinh todn ciia nhom may.

l am (max) - dong dinh mirc cua thiét bi dang khoi dong.

Ksq - hé s6 sir dung cua thiét bi dang khoi dong.



Trong cac phuong phap trén , 3 phuong phap 4 ,5,6 duya trén kinh
nghiém thiét ké va van hanh dé xac dinh PTTT nén chi cho cac két qua gan
ding tuy nhién ching kha don gian va tién lgi . Cac phuong phap con lai
dugc xay dung trén co sé 1y thuyét xac sut thong ké cé xét dén nhiéu yéu t6

do d6 c6 két qua chinh xac hon , nhung khéi luong tinh toan hon va phtc tap

Tuy theo yéu cdu tinh toanva nhiing thong tin c6 thé co dugc vé phu tai

, ngudi thiét ké c6 thé lya chon cac phuong phap thich hop dé xac dinh PTTT

Trong dd an nay voi phan xuéng SCCK ta da biét vi tri , cong suat dit ,
va cac ché do 1am viéc cua timg thiét bi trong phan xudng nén khi tinh toan
phu tai dong luc cta phan xudng c6 thé sir dung phuong phap xac dinh phu
tai tinh toan theo cong suét trung binh va hé s6 cuc dai . Cac phan xudng con
lai do chi biét dién tich va cong sut dit ciia né nén dé xac dinh phu tai dong
luc cta cac phan xudng ndy ta 4p dung phuong phap tinh toan theo cong suat
dit va hé s6 nhu cau . Phy tai chiéu sang ciia cac phan xuong duoc xac dinh

theo phuong phap suit chiéu sang trén mot don vi dién tich san xut .
1.4. XAC PINH PHU TAI TiNH TOAN CHO PXSCCK.

Phan xudng sita chita co khi c¢6 dién tich bd tri thiét bi 1a 1100 m?. Trong
phan xuong c6 69 thiét bi ,cong suat khac nhau. Dua vao hé sb tai(k,) dé xem
ché @6 lam viéc cta thiét bi . Hau hét cac thiét bi 1am viéc & ché do dai han
(c6 k=0,9)

Véi phan xudng stra chira co khi theo cac dé thiét ké gido hoc thuong
cho céc thong tin kha chi tiét vé phu tai va vi vay dé co két qua chinh xac néu
chon phuong phép tinh toan 1a: “Tinh phu tai tinh todn theo cong suit trung

binh va hé cuc dai”.



1.4.1. Gidi thiéu phwong phap xac dinh phu tai tinh toan theo cong
suat trung binh Py, va hé s6 cuc dai Knay ( con goi 13 phwong phap sé thiét
bi dung dié¢n hi¢u qui nyq)

Pit = Kmax - Pt = Kmax - Ksd + Pam (1-10)

Trong do:
Pw - Cong suat trung binh cua phu tai trong ca mang tai 16n nhat.
Pam - COng suit dinh mc cta phu tai. (tong cong suat dinh mirc cia
nhém phu tai).
Ky - Hé sb st dung cong suét tac dung cua phu tai (hé sb sir dung
chung ctia nhoém phu tai co thé duoc xac dinh tir hé s st dung cua tirng
thiéts bi don 1¢ trong nhom).
Kmax - Hé s cuc dai cong suét tac dung cua nhom thiét bi (h¢ s6 nay sé
duogc xac dinh theo s thiét bi dién hiéu qua va hé so str dung ctia nhém
may)

Nhu vdy dé xac dinh phu tai tinh todn theo phuong phap niy chung ta can

phai xac dinh duoc hai hé s6 Ky va Kyax.

Hé s sir dung: theo dinh nghia 14 ty sd gilta cong suit trung binh va
cong suat dinh muc. Trong khi thiét ké thong thuong hé sé sir dung cua timg
thiét bi duoc tra trong cac bang cla so tay va vi vay chiing ta c6 thé xac dinh

duoc hé s st dung chung ctia toan nhom theo cong thirc sau:
= Z P ami -Ksai
K — tb — i=1
sd =) (1-11)

n
dm
2 : pdmi
i=1

Trong do:
Pami - cOng suat dinh mirc ciia phy tai thi i trong nhom thiét bi
Kegi - hé sO st dung cong suét tac dung ctia phu tia thir 1 trong nhom.
n - tong s thiét bi trong nhom.

Ksg - h€ sO sur dung trung binh cia cd nhom may.
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Cung mdt khai niém tuong tu chung ta c6 thé cling xac dinh dugc hé sb
str dung d6i voi cong sudt phan khang. Tuy nhién it c6 céc tai lidu dé tra dugc
hé s st cong suat phan khang, nén ¢ ddy khong dé cap dén cong thirc tinh
toan.

Heé s6 cuc dai Kyax: 1 mot thong s6 phu thudc ché do lam viéc cua phu

tai va sd thiét bi dung dién c6 hiéu qua cia nhém may, Trong thiét ké hé sb
nay duoc tra trong bang theo Ky Va Npq cia nhém may.

S thiét bi dung dién hiéu qua: “1a s thiét bi gia thiét c6 ciing cong sut,

cung ché do 1am viéc gdy ra mot phu tai tinh toan bang phu tai tinh toan cia
nhom thiét bi dién thuc té co cong suit va ché do 1am viéc khac nhau”. S6

thiét bi dién hiéu qua c6 thé xac dinh duoc theo cong thirc sau:

(2. Pami)®
N, =—— (1-12)
Z ( pdmi ) ?
i=1
Céc trudong hop riéng dé xac dinh nhanh Nhq:
] m = pdmmax < 3 .
Truong hop 1:  Khi - = va K >04
pdmmin
Thi n,, =n

Trong d6:  Pgm max - cONg suat dinh mirc cua thiét bi 16n nhat trong nhom.
Pdm min - CONg suét dinh mérc cua thiét bi nho nhét trong nhoém.
Ke - hé so sir dung cong suét trung binh ciia nhom may.

Truong hop 2: Khi trong nhém cé n, thiét bi co tong cong suat dinh

mirc nhé hon hodc bang 5% tong cong suat dinh muc cia toan nhom.

ny n
D Semi 5% Sy g | =N
i=1 i=1
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Truong hop 3: Khi m>3 va K, >0,2

ChU ¥: néu khi tinh ra ny > n thi lay

Truong hop 4:  Khi khong c6 kha ning sir dung cac cach don gian dé

tinh nhanh ny, thi c6 thé sir dung cic dudng cong hoidc bing tra. Thong
thuong cac duong cong va bang tra dugc xay dung quan h¢ gitta n,, (s6 thiét

*

bi hiéu qua tuong dbi) véi cac dai lugng n” va P~ . Va khi di tim dugc n hg

thi s6 thiét bj dién hiéu qua cua nhém may sd .
I/lhq =n.n hqg
Trong do:
n* :—nl P* = Pdml
va
n I:)dm

N - s6 thiét bi c6 cong suat 16n hon mot nira cong suét cia thiét
bi c6 cong suat 16n nhat trong nhém mady.
Pam1 - tong cong suat dinh muc cta n, thiét bi.
Pim - téng cong suét dinh muc cua n thiét b1 (tirc cua toan bd
nhém).
Khi xac dinh phu tai tinh toan theo phwong phap sb thiét bi dung dién
hi€u qua : nyq , trong 1 sO trudong hop cu thé co thé dung cac cong thic gan
ding sau :

* Néun< 3va Nhg< 4 , phu téi tinh toan duoc tinh theo cong thire :

Pe = Z Pami
i=1
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* Néun>3va nhq < 4, phu tai tinh toan duoc tinh theo cong thuc :

P, = Z kti Pmi
i=1

Trong d6 : ky - hé s6 phu tai cua thiét bi tha i . Néu
khong c6 sb liéu chinh xac , hé sd phu tai c6 thé 1y gan dung nhu sau :
ki = 0,9 d6i véi thiét bi lam viéc & ché d¢ dai han
ki = 0,75 d6i voi cac thiét bi lam viéc ¢ ché d6 ngan han lap lai
* Néun > 300 vaky>0,5 phu tai tinh todn dugc tinh theo cong thuec :
n
P, =105k, Zl: Py
=
* i voi thiét bi co dd thi phy tai bang phing ( cac miy bom , quat nén
khi ... ) phu tai tinh toan c6 thé lay bang phu tai trung binh :
n

Pe=PFp = ksd Z P

i=1
* Néu trong mang co thiét bi mot pha can phai phan phéi déu céac thiét
bi cho ba pha cua mang , trudc khi xac dinh nyq phai quy dbi cong suét cua
céc phu tai 1 pha vé 3 pha tuong duong :
Néu thiét bi 1 pha dau vao dién ap pha : Pyg = 3.Ppna max

Néu thiét bi 1 pha dau vao dién ap day : Py = x@Pphamax

* Néu trong nhom co6 thiét bi ti€u thu dién lam viéc & ché dd ngan han

lap lai thi phai quy doi vé ché do dai han trudc khi xac dinh np,, theo cong

thire : Pyg = v/ Eam -Pim

Trong d0 : €4y - hé s6 dong dién twong d6i phan tram , cho trong 1i lich
may .
1.4.1.1.Trinh tw xac dinh phu tai tinh toan theo phwong phap Py, va
Kmax:

e  Phan nhom phu tai :
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Dé phan nhom phu tai ta dya vao nguyén tic sau:

* Cac thiét bi trong 1 nhom phai ¢6 vi tri gin nhau trén mit bang (diéu
nay sé& thudn tién cho viéc di day tranh chong chéo, giam ton that ...).

* C4c thiét bi trong nhom nén c6 cung ché do lam viée (diéu nay sé
thuan tién cho vi¢c tinh toan va CCD sau nay vi du néu nhom thiét bi c6 cung
ché d6 1am viéc, tire ¢o cung dd thi phu tai vay ta co thé tra chung duoc kg,
Kne; COSO; ... va néu ching lai c6 cung cong suét nita thi s6 thiét bi dién hiéu
qua s€ dung béng s6 thiét bi thuc té va vi vay vi¢c xac dinh phu tai cho cac
nhom thiét bi nay sé rat dé dang.)

* Cac thiét bi trong cac nhom nén dugce phan bd dé tong coéng suét cla
cac nhom it chénh 1&ch nhat (diéu nay néu thuc hién dugc sé tao ra tinh déng
loat cho cac trang thiét bi CCP. vi du trong phan xudng chi tdn tai mot loai ta
dong lyc va nhu vay thi n6 sé kéo theo 1a cac duong cdp CCD cho ching
cung cac trang thiét bi bao vay cling s€ dugc déng loat hod, tao diéu kién cho
viéc 1ap dit nhanh ké ca viéc quan 1y sta chita, thay thé va du trit sau nay rat
thuan loi...).

* Ngoai ra s6 thiét bi trong cing mot nhom ciing khong nén qua nhiéu
vi s6 10 ra cua mét ta dong luc ciing bi khong ché (thong thuong s6 10 ra 16n
nhat cua cac ta dong luc duoc ché tao sin ciing khong qua 8). Tat nhién diéu
nay ciing khong c6 nghia 14 s6 thiét bi trong méi nhom khong nén qué 8 thiét
bi. Vi 1 10 ra tir ti dong luc cé thé chi di dén 1 thiét b, nhung no cling cé thé
dugc kéo moc xich dén vai thiét bi,(nhat 13 khi cac thiét bi d6 c6 cong suét
nhé va khong yéu cau cao vé do tin cdy CCD ). Tuy nhién khi so thiét bi caa
mdt nhom qué nhiéu ciing s& 1am phirc tap hoa trong van hanh va lam giam d6
tin cdy CCP cho timg thiét bi.

* Ngoai ra cac thiét bj d6i khi con duoc nhom lai theo céc yéu cau
riéng cua viéc quan 1y hanh chinh hodc quan 1y hoach toan riéng biét cua tung

bd phén trong phan xudng.
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Dua theo nguyén tic phan nhom phu tai dién dd néu & trén va cin ctr
vao vi tri, cong suat thiét bi bd tri trén mit bang phan xudng c6 thé chia cac
thiét bi trong phan xudng Stra chira co khi thanh : nhom phu tai . Két qua
phan nhom phu tai dién duoc trinh bay & bang 1.2:

Bang 1.2 - Tong hop két qua phian nhém phu tai dién.

BANG PHAN CHIA NHOM CAC THIET BI

Stt S6 luong [Ki hiéu Cong suat _lldm
Mot may |Tong
Nhom 1
1 May cua kiéu dai 1 1 1 1 2.53
2 Khoan ban 1 3 0.65 0.65 [1.64
3 May mai thd 1 5 2.8 28 |7.09
4 May khoan ding 1 6 2.8 28 |7.09
5 May mai ngang 1 7 4.5 45 [11.39
6 May xoc 1 8 2.8 28 |7.09
7 May mai tron van nang 1 9 2.8 2.8 [7.09
Tong 7 17.35 [43.9
Nhom 2
1 May phay rang 1 10 4.5 45 |11.39
2 May phay van nang 1 11 7.8 7.8 [19.75
3 May tién ren 1 12 8.1 8.1 [20.51
4 May tién ren 1 13 10 10 |25.32
5 May tién ren 1 14 14 14 |35.45
6 May tién ren 1 15 4.5 45 ]11.39
7 May tién ren 1 16 10 10 |25.32
8 May tién ren 1 17 20 20 [50.64
9 Cau truc 1 19 24.2 242 161.28
Tong 9 103.1 [261.07
Nhom 3
1 May khoan dung 1 18 0.85 0.85 |2.15
2 Ban 1 21 0.85 0.85 [2.15
3 maykhoan ban 1 2 0.85 0.85 [2.15
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4 Bé dau c6 ting nhiét 1 26 2.5 25 6.33
) May cao 1 27 1 1 2.53
6 May mai tho 1 30 2.8 2.8 [7.09
7 My nén cat lién hop 1 31 1.7 1.7 14.30
8 May mai phé 1 33 2.8 2.8 [7.09
9 Quat 10 rén 1 34 1.5 1.5 [3.79
10  |May khoan dtng 1 36 0.85 0.85 [2.15
Tong 10 15.7 [39.75
Nhom 4

1 Bé ngam dung dich kiém 1 41 3 3 7.59
2 Bé ngdm nudc néng 1 42 3 3 7.59
3 May cudn day 1 46 1.2 1.2 [3.03
4 May cudn day 1 47 1 1 2.53
5 Bé ngam tam co ting nhiét 1 48 3 3 7.59
6 Tu sy 1 49 3 3 7.59
7 May khoan ban 1 50 0.65 0.65 [1.64
8 May mai tho 1 52 2.8 2.8 [7.09
9 Ban thir ngiém thiét bi dién 1 53 7 7 17.72
Tong 9 24.65 |62.41
Nhom 5

1 Bé khir dau md 1 55 3 3 7.59
2 Lo dién dé luyén khuén 1 56 5 5 12.66
3 Lo dién dé nu chay babit 1 57 10 10 [25.32
4 Lo dién dé ma thiéc 1 58 3.5 35 [8.86
5 Quat 10 dtic dong 1 60 1.5 1.5 [3.79
6 May khoan ban 1 62 0.65 0.65 |1.64
7 M4y udn cic tim mong 1 64 1.7 1.7 [4.30
8 moy mai pha 1 65 2.8 2.8 [7.09
9 may han diém 1 66 16 16  40.51
10 |Chinh luu sélénium 1 69 0.6 06 [1.51
Tong 10 44.75113.31
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. Xac dinh phu tai tinh toan dong luc ctia phan xudng:

a) Cac phuong phap xac dinh phu tai tinh toan:

_ Vi da biét duoc kha nhiéu thong tin vé phuy tai, c6 thé xac dinh phu tai tinh

toan theo cong sut trung binh va hé s6 cuc dai. Do d6 phu tai tinh toan duoc

_Theo cong suat trung binh va hé so cuc dai.

_Theo cong suat dat va h¢ s6 nhu cau.

xac dinh nhu sau:

F)tt = kmax-ksd-EPdmi

Trong do6 :

Ksg: hé s6 sir dung ctia nhom thiét bi, tra bang

Kmax : hé s6 cuc dai, tra bang theo hhai dai lugng ke va Nhq

Nhg: 12 56 thiét bi dung hiéu qua.

b) Xac dinh phu tai tinh toan ctia nhém 1

, Ki hi¢u Cong
So .
Stt Mot suat
lwong :
may Tong
Nhém 1
1 May cua kiéu dai 1 1 1 1
2 Khoan ban 1 3 0.65 0.65
3 May mai thé 1 5 2.8 2.8
4 May khoan ding 1 6 2.8 2.8
5 May mai ngang 1 7 4.5 4.5
6 May xoc 1 8 2.8 2.8
Mady mai tron van
7 § 1 9 2.8 2.8
nang
Tong 7 17.35

Bang 1.3. Thong s6 nhém 1
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Ta co:
Téng sb thiét bi trong nhom 1 1a:n=7
Tong cong suat cia nhom 1 1a:Py = 17,35 kW
S6 thiét bi co cong suat 16n hon hay bang nira cong suét cta thiét bj c6
cong suit on nhatla:n, =5
Téng cong suét ciia s thiét bi c6 cong suat 16n hon hay bang nira cong
suat cua thiét bi co cong suat 16n nhat 1a: P, = 16,7 kW
- n, 5

=——==—=0,71
g 4

~ B 16,7

= = = 0,96
P> 17,35

P

Tra bang PL1.4(TL1) ta dugc npgx = 0,73
= Nhg=N.Nh»=7.0,73=511
Tra bang PL1.5(TL1) v61 ke = 0,0,16 , npg = 5,11 dugce knax = 2,87

Phu tai tinh toan nhom 1 1a:
Py =Kpa-Keg- D Pymi =2,87.0,16.17,35=7,96(KW)
1

Qq = P, tgp =7,96.1,33=10,596(KVATr)
P, 7,96
Sy = =
cosp 0,6
Stt

=5 == 20,14(A)

Tinh toan tuong tu d6i véi cac nhom 2,3.4,5 ta co bang tong hop két qua

=13,26(KVA)

xac dinh phu tai tinh todn cho phan xudéng SCCK :
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T Tén thibt b lwon | dit | ke | cose/tge | Nng | Kmex | low(A) | Pa (lS}tA Su | I
g Pam (kW) | 7 | (KVA) | (A)
(KW)
1 2 3 4 6
Nhém 1

1 May cua kiéu dai 1 1 0,16 | 0,6/1,33 2.53

3 Khoan ban 1 0.65 | 0,16 | 0,6/1,33 1.64

5 May mai thd 1 28 10,16 | 0,6/1,33 7.09

6 May khoan dimg 1 28 10,16 | 0,6/1,33 7.09

7 May mai ngang 1 45 10,16 | 0,6/1,33 11.39

8 May xoc 1 28 10,16 | 0,6/1,33 7.09

9 May mai tron van nang 1 2.8 0,16 | 0,6/1,33 7.09

Cong nhom 1 : 17.35 511 | 2,87 43.9 7,96 | 10,59 | 13,26 | 20,14
Nhém 2

10 May phay rang 1 45 10,16 | 0,6/1,33 11.39

11 May phay van nang 1 78 |0,16 | 0,6/1,33 19.75

12 May tién ren 1 8.1 0,16 | 0,6/1,33 20.51

13 May tién ren 1 10 |0,16 | 0,6/1,33 25.32

14 May tién ren 1 14 10,16 | 0,6/1,33 35.45

15 May tién ren 1 45 10,16 | 0,6/1,33 11.39

16 May tién ren 1 10 |0,16 | 0,6/1,33 25.32

17 May tién ren 1 20 |0,16 | 0,6/1,33 50.64

19 Cau tryc 1 24.2 | 0,16 | 0,6/1,33 61.28
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Cong nhém 2 : 103.1 729 | 248 | 5o 5, | 4091 | 5441 | 68,18 103,5
Nhém 3
18 May khoan dimg 1 0.85 | 0,16 | 0,6/1,33 2.15
21 Ban 1 0.85 | 0,16 | 0,6/1,33 2.15
2 maykhoan ban 1 0.85 | 0,16 | 0,6/1,33 2.15
26 Bé diu c6 ting nhiét 1 25 10,16 | 0,6/1,33 6.33
27 May cao 1 1 0,16 | 0,6/1,33 2.53
30 May mai thd 1 28 |0,16 | 0,6/1,33 7.09
31 May nén cat lién hop 1 1.7 10,16 | 0,6/1,33 4.30
33 May mai pha 1 28 |0,16 | 0,6/1,33 7.09
34 Quat 10 rén 1 1.5 |0,16 | 0,6/1,33 3.79
36 May khoan dimg 1 0.85 | 0,16 | 0,6/1,33 2.15
Cong nhém 3 : 15.7 82 | 231 | 39.75 | 58 | 7,71 | 12,86 | 19,54
Nhom 4
41 | Bé ngam dung dich kiém 1 3 10,16 0,6/1,33 7.59
42 Bé ngam nudc nong 1 3 0,16 | 0,6/1,33 7.59
46 M4y cuon day 1 1.2 ]0,16 | 0,6/1,33 3.03
47 M4y cuon day 1 1 |06 0,6/1,33 2.53
48 | Bé ngam tam co tang nhiét 1 3 0,16 | 0,6/1,33 7.59
49 Ta say 1 3 0,16 | 0,6/1,33 7.59
50 May khoan ban 1 0.65 | 0,16 | 0,6/1,33 1.64
52 May mai thd 1 28 |0,16 | 0,6/1,33 7.09
53 | Ban thir ngiém thiét bi dién | 1 7 0,16 | 0,6/1,33 17.72

20




Céng nhém 4: 24.65 729| 248 | 6241 | 978 | 13 | 163 | 24,76
Nhém 5
55 Bé khir dau md 1 3 10,16 | 0,6/1,33 7.59
56 | Lo dién dé luyén khuon 1 5 10,16 | 0,6/1,33 12.66
57 | Lo dién dé nau chay babit | 1 10 | 0,16 | 0,6/1,33 25.32
58 Lo dién dé ma thiéc 1 35 |0,16 | 0,6/1,33 8.86
60 Quat 10 diic dong 1 1.5 |0,16 | 0,6/1,33 3.79
62 May khoan ban 1 0.65 | 0,16 | 0,6/1,33 1.64
64 | M4y uon cac tim mong 1 1.7 |0,16 | 0,6/1,33 4.30
65 may mai phé 1 2.8 |0,16 | 0,6/1,33 7.09
66 may han diém 1 16 | 0,16 | 0,6/1,33 4051
69 Chinh luu sélénium 1 0.6 0,16 | 0,6/1,33 1.51
Céng nhém 5: 44.75 54 | 2,87 | 113.31 | 20,54 | 27,33 | 34,23 | 52,01

Bang 1.4. Két qua tong hop phu tai tinh toin cic nhém
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1.5. XAC PINH PHU TAI TiNH TOAN CUA CAC PHAN XUONG.
1. Ban quan Iy va phong thiét ké :
Cong suat dit : 120 kW
Dién tich xwong: 1538 m?
Tra bang PL1.3(TL1)véi ban quan 1y va phong thiét ké co
k..=0,8; cosp =0,8
Tra bang PL1.7(TL1) ta c6 sut chiéu sang po = 15 %2 , 0 day st dung

bong deén so1 ddt nén cos@Pes =1

* Cong suit tinh toan dong lyc :

Pa = Kne.P4=0,8.120 =96 (kW)

* Cong suat tinh toan chiéu sang:
Pes =pPo.S=15.1538 = 23,07 KW

* Cong suat tinh toan tac dung ctia phan xuong
Py = Pg + Pes = 119,07 (kW )

* Cong suat tinh toan phan khang ctia toan phan xuong:
Qi = Qq= P4 . tgop =119,07.0,75 =89,302 ( kVar)

[] Cong suét tinh toan cua toan phan xudng:

Sy = i = 119,07 =148,83(KVA)
CoS @ 0,8

Cac phan xudng khac duoc tinh toan tuong tu két qua ghi trong bang:
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Bang 1.5. Phu tdi tinh toan cac phian xwéng

en Chan e Po | | PP Qe | S
cn an xuwon R
P ® KW " 1 | w | kvar | kvA
Ban quan ly va |120 119,0
o 08 |08 |15 89,302 | 148,48
phong thiét ké 7
Phan xudéng co khi | 3500 1081,
, 03 |06 |15 1438,89 | 1803,12
sO 1 87
Phan xuong co khi 4000 1247,
, 03 |06 |15 1658,84 | 2078,75
SO 2 25
Phan xudng luyén 3000 2134,
o 07 |08 |15 1601,15 | 2668,59
kim mau 87
Phan xudng luyén 2500 1817,
07 (08 |15 1363,12 | 2271,87
kim den 5
PX stra chira co khi Tinh
(SCCK) 104N 06 |12 |8545 |113,65 |142,42
Phan xuong rén 400 06 |07 |15 |291 |296,87 |41571
Phan xudng nhiét | 1600 1337,
08 [0,85 |15 793,27 | 1505,88
luyén 09
B0 phan nén khi 600 0,7 (0,7 |12 |4425 451,44 |632,14
o 177,3
Kho vt li¢u 200 07 07 |10 | 180,92 |253,4
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1.6. XAC PINH PHU TAI TINH TOAN TOAN NHA MAY.
* Phu tai tinh toan tdc dung cua toan nha may:
10

=Ky > P, =0,8.8733,98 = 6987 ,18(kW)

1

pttnm

] Phu téi tinh toan phan khang toan nha may :
10
Qi = kdtZQtti = 0,8.7987 ,48 = 6389 ,98(k VAr)
1

[ Phu tai tinh toan toan phan cta nha may:

Sum =+ PZn +QZ,, =946851(KVA)

] H¢ s6 cong suat cua toan nha may:

P
CosSQ,. = S“”m =0,73

ttnm
1.7. XAC PINH TAM PHU TAI PIEN VA BIEU PO PHU TAL
1.7.1. Tam phu tai dién

Trong tdm phu tai cta xi nghiép 1a mot s6 liéu quan trong gitp nguoi thiét ké
tim vi tri dat cac tram bién ap, tram phan phéi nham giam tdi da ton that nang
luong. Ngoai ra trong tdm phu tai con ¢ thé gitp cho xi nghiép trong viéc qui
hoach va phat san xuat trong tuong lai nham c6 cac so do CCP hop ly, tranh
lang phi va dat dugc cac chi tiéu kinh té-ky thuat mong mudn.

Tam qui udc cua phu tai xi nghiép dugc xac dinh boi mot diém M co toa

do (theo h¢ truc dg tuy chon) dugc xac dinh béng cac biéu thuc sau: M(xq, Yo,
Z0).

m
Z SttPXi % Zm: Sepxi-Yi i Supxi-Zi

i=1

Xo = “m yo = —i=1m Zy = —i=1m (1-14)
Z SﬁPXi Z SttPXi Z SttPXi
i=1 i=1 i=1
Trong d6: Sy pxi - Phu ta1 tinh toan ctia phan xudng 1.
g p g

Xi,VYi, Zi - Toadd cua phan xuong i theo hé truc toa do tuy chon.

m - S6 phan xuong ¢ phu tai dién trong xi nghiép.
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1.7.2. Biéu @b phu tai dién

Biéu d6 phu tai 13 mot cach biéu hién vé d6 16n ctia phu tai trén mit bang xi
nghiép, nhu vay né cho ta biét su phan bd cua phu tai trén mat béng (trc mat do
phu tai tai cac vi tri khac nhau trén mit bang). Diéu nay cho phép nguoi thiét ké
chon duoc vi tri dit cac tram bién ap, tram phan phéi. Khi biét rd mat do phu tai
trén mit bang con giup cho ngudi thiét ké chon duge mot kiéu so dd CCP thich
hop nham giam duoc ton that va dat dugc cac chi tiéu kinh té toi uu. Ngoai ra
thong qua biéu do phu tai con cho ngudi thiét ké biét duoc su phan bd vé co cu
phu tai gitip cho su vach cac phuong an CCP dugc hop 1y hon (thod man duoc
nhiéu nhit cac yéu cau cta phu tai).v.v...

Ban kinh vong tron phu tai c6 thé dugc xac dinh bang biéu thirc sau:

(1-15)

Trong d6: Rpxi - [cm hodc mm] ban kinh vong tron phu tai ctia phan xudng 1.
Sitpxi - [KVA] phu tai tinh todn ctua phan xudng 1.
m - [kVA/cm; mm] hé sé ty 1é tuy chon.
Pé thé hién co ciu phu tai trong vong tron phu tai, ngudi ta thuong chia
vong tron phu tai theo ty 1 giita cong suat chiéu sang va dong luc va vi vay ta
c6 thé tinh goc ctia phan cong suét chiéu sang theo cong thic sau:

360.P

cspxi
Olesi = Ptthi (1-16)

Trong d6: o - Goc cua phu tai chiéu sang phan xudng i.

Pespsi - Phu tai chiéu sang ctia phan xuéng i.

Pipxi - Phu tai tinh todn phan xudng i.
Trén mat béng nha may v€ mot toa do xoy, co vi tri toa do trong tdm cua cac
phan xuong 1a: (x;; Y; ) ta xac dinh dugc cac toa do tdi vu My ( Xo; Yo)
Cong thuc:
_ m . Z YiSi
= ZSi : y

X




Bang 1.6.Két qua tinh toan ban kinh R va goc o ciia biéu dd phu tai

T o Ps | Pu S R | ¢
Tén phan xuong cs
T KW KW KVA | mm
Ban quan 1y va phong thiét
1 . 23,07 | 119,07 | 148,48 | 4,1 | 69,7
ke
2 Phan xudng co khi s6 1 31,85|1081,87 | 1803,12 | 10,7 | 10,6
3 Phan xudng co khi s6 2 47,25 | 1247,25 | 2078,75 | 14,8 | 13,6
4 | Phan xuong luyén kim mau 34,87 | 2134,87 | 2668,59 | 16,8 | 5,8
5 | Phan xudng luyén kim den 67,5 | 1817,5 | 2271,87 | 15,5 | 13,3
PX stra chtra co khi
6 13,2 | 85,45 | 142,42 | 3,8 | 55,6
(SCCK)
A \ . 63,0
7 Phan xuong rén 51| 291 | 41571 | 66 |
8 Phan xudng nhiét luyén 57,09 | 1337,09 | 1505,88 | 12,6 | 15,3
9 B0 phan nén khi 225 | 4425 | 632,14 | 8,1 | 18,3
10 Kho vat liéu 37,38 | 177,38 | 253,4 51 | 75,8
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CHUONG 2.
THIET KE MANG PIEN CAO AP CHO NHA MAY

2.1. YEU CAU POI VOI CUNG CAP DIEN.

- Yéu cau ddi voi cung cip dién va ngudn dién cung cap rat da
dang. N6 phu thudc vao gia tri cia nha mdy va cong suat yéu cau. Khi
thiét ké cac so do cung cip dién phai luu y cac yéu té dic trung cho
nha may riéng biét diéu kién khi hau, dia hinh, cac thiét bi doi hoi do
tin cdy cung cap dién cao, cac dic diém cta qua trinh san suat va qua
trinh cong nghé ... Pé tir d6 xac dinh muc do dam bao an toan cung

cap dién, thiét 1ap so dd cau tric cap dién hop 1y.

- Viéc lua chon so d6 cung cap dién chu yéu can ctr vao do tin cay
tinh kinh té va an toan. D9 tin cay ctua so do cap dién phu thudc vao

loai ho ti€u thu dé xac dinh s6 lugng ngudn cung cap cho so do.

- So d0 cung cip dién phai c6 tinh an toan cho nguoi va thiét bi
trong moi qué trinh van hanh. Ngoai ra, khi Iya chon so do cung cip
dién ciing phai luu ¥ dén cac yéu t6 ki thuat khac nhu don gian thuan
tién cho van hamh, c6 tinh linh hoat trong su cd va bién phap tu dong
hoa.

2.2. LUA CHON CAP PIEN AP TRUYEN TAI TU KHU VUC VE
Xi NGHIEP.
2.2.1 Cac cong thirc kinh nghiém xac dinh dién ap truyén tai
Trong tinh toan dién ap truyén tai thong thuong nguoi ta thudng sir
dung mot sd cong thirc kinh nghiém sau:
U=434/1+0016P  (2-1)

U=164PI (2-2)
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_ 45 [1 )
U=17 /=+P (2-3)

Trong d6: U - Pién ap truyén tai tinh bang [kV].
| - Khoang cach truyén tai tinh bang [km].
P - Cong suat can truyén tai tinh bang [1000 kW].

Nhu vay cap dién ap hop 1y dé truyén tai dién nang vé nha may sé 12 :

U =4,34,/1 +0,016P =4,34,/35+0,016.6987,1 = 46,6(kV)

Nhu vy ta chon cp dién ap dé cung cip cho nha may 1a 35 kV
2.3. VACH CAC PHUONG AN CAP PIEN.
- Khi da xac dinh dugc hg ti€u thu trong nha may ta s€ can cur vao
d6 dé danh gia cho toan nha may véi nha mdy ta c¢6 sd ho tiéu thy loai
3 1a: Phan xudng sira chita co khi , ban quan 1y va phong thiét ké , kho

vat liéu ; va s6 ho tiéu thu loai 1 1a cac PX con lai.

Heé théng Hé théng

35 - 110 kV

o ————=—CD—>

6 — 20 kV Tram 4
—

a) b)

Hinh 2.1. Cac so' d6 diic trung cung cip dién cho xi nghiép.
2.3.1. Chon phwong an vé cic tram bién ap phan xwéng
Céac TBA dugc lya chon dya trén cac nguyén tac sau :
+ Vi tri tram can phai gr:fm tam phu tai (nham giam ton that dién

nang, dién ap, ....).
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+ Vi trf tram can phai dugc dat & nhitng noi thuén tién cho viéc 1ép
dit, van hanh ciing nhu thay thé va tu sira sau nay (phai du khong gian dé
c6 thé d& dang thay mdy bién ap, gin cac dudng van chuyén ....).

+ Vi tri tram phai khong anh hudng dén giao thong va van chuyén
vat tu chinh cua xi nghi¢p. + Vi tri tram con can phai thuan lgi cho viéc
lam mat tu nhién (théng gi6 tot), c6 kha ning phong chay, phong nd tbt
déng thot phai tranh dugc cac bi hoa chit hodc cac khi &n mon cta chinh
xi nghiép nay c6 thé giy ra.

Nhu vay viéc chon vi tri cac tram phai dua trén mat br?lng cong
nghé ciia xi nghiép, vi tri va hudng gié cua xi nghiép trong mat bang tong
thé cua khu vuc. Viéc quyét dinh chon vi1 tri nén phéi hop hai hoa cac cac
nguyén tic trén vi mbi mot nguyén tic déu nham thoa min mot yéu cau
cu thé nao d6 ma vi vay doi khi chung lai mau thuan nhau (vi du nguyén
tdc gan tam phu tai nhiéu luc lai 1dm vi pham cic nguyén tic khac va
nguoc lai). Ngoai ra con c6 thé vi cac 1y do dic biét khac ma khé c6 thé
thoa man dugc cic nguyén tic trén (Iy do qudc phong, 1y do chinh trj
Khac v.v...).

Can ¢ vao vi tri , cong suat va yéu cau cung cap dién cia cac phan
xuong ¢ thé dua ra cac phuong an :
Phwong an 1 : Dat 7 TBA phan xuéng , trong do :
Tram bién 4p B1 : Ban quan 1y va phong thiét ké.
_ Sw _ 148,48
T4 14

= Chon MBA tiéu chuin S4, = 160 kVA

=106,05(kVA)
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Tuong tu ta c6 bang 2.1

S6
Phuwong Tén oha ] StH(KVA) S_“ (kVA) : Chon
én phan xwén won
anl P 8 1.4 e MBA
MBA
ban quan ly va
Tram B1 ., 148.48 106.05 1 160KVA
phong thiét ké
Tram B2 | pxck sé 1 1803.125 | 1287.94 |2 800KVA
Tram B3 | pxck2 va px nén khi | 2710.89 1936.35 |2 1000KVA
Tram B4 | Px luyén kim mau | 2668.59 1906.13 |2 1000KVA
Px luyén kim den va
Tram B5 2414.29 172449 |2 1000KVA
Pxscck
Px rén va kho vat
Tram B6 | 669.11 477.93 1 630KVA
liéu
Tram b7 | Px nhiét luyén 1505.88 1075.62 2 630KVA

Cac MBA déu chon may bién ap do Viét Nam ché tao.

Bang 2.1. Tram BA cip dién cho cac PX.
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Phuwong an 2 : Dat 6 TBA phan xwéng , trong do :

Phuong S, SL Chon

, Tén phan xuéng | Stt(KVA) | —- (KVA)

an 2 14 MBA | MBA
Ban gl va phong

Tram B1 1951.19 | 1401.34 2 800KVA
tk-Pxxk 1
Pxck 2 va px nén

Tram B2 chi 2710.89 | 1936.35 2 1000KVA

|

Pxlk den va Px

Tram B3 | _ 2687.58 1919.7 2 1000KVA
ren

Tram B4 | Pxlk mau 2668.59 | 1906.13 2 1000KVA
Pxscck va Px

Tram B5 1648.3 1177.35 2 630KVA
nhiét luyén

Tram B6 | Kho vat liéu 253.4 181 1 200KVA

Bang 2.2. Tram BA cua PA2

2.3.2. Phwong 4n cung cap dién cho cac tram bién ap phin xwéng

1. Cac phuong an cung cp dién cho cac tram bién 4p phan xuong :

a. Phuong 4n sir dung so d6 dan sau :

Pua dudng day trung ap 35kV vao sau trong nha may dén tin cac tram

bién 4p phan xuong .

b. Phuong an sir dung tram phéan phdi trung tim ( TPPTT)

Dién ning tir hé thdng cung cap cho cac tram bién 4p phan xudng

thong qua TPPTT .

c. Phuong 4n sir dung tram bién ap trung gian (TBATG) :
Ngudn 35 kV tir hé thdng vé qua TBATG duoc ha xudng dién ap 10kV dé

cung cap cho cac tram bién &ap phan xuong . vi nha mdy duogc xép vao ho loai 1

nén tram bién ap trung gian phai dit 2 may bién ap véi cong suat dugc chon theo

diéu kién :
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NS, =S, =9468 51(kVA)
S

Sans 2= = 4734, 25(KVA

Chon may bién 4p tiéu chuan : 5600 kVA
Kiém tra dung luong ctia may bién ap da chon theo diéu kién qua tai su cd
Vol gia thiét cac ho loai 1 trong nha may déu c6 30% la phu tai loai 3 co thé tam
ngimg cung cap dién khi can thiét :
(n-1) 'kqt S g St
S 0,75, _ 0,7.9468,51
M 14 14
Viy tram bién ap trung gian s& dit 2 MBA : 5600 kVA- 35/10,5 kV

= 4734,25(kVA)

2.3.3.X4c dinh vi tri dit cac tram bién ap phan xuéng
Trong cac nha may thudng dung céc kiéu TBA phan xudng :

* Cac tram bién ap cung cip dién cho mot phan xuong c6 thé dung loai lién ké
c6 mot tudng clia tram chung véi tuong ciia phan xudng nho vay tiét kiém dugc
von xay dung va it anh huong dén cong trinh khac .

Pé lua chon duoc vi tri dit cac TBA phan xudng can xac dinh tdm phu tai

cua cac phan xuong hodac nhom phan xudng duoc cung cap dién tir cac TBA do

Xac dinh vi tri dit tram bién ap B, ( phuong 4n 1) cung cap dién cho : Ban
quan 1y va phong thiét ké:
n

> Six;
&7 214883

XOl = - = —
s, 148,83
i=1
yo - 8.14883 _
% 148,83
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Bang 2.3.Két qua xac dinh vi tri diit cac TBA phin xwéng :

Phuong an Tén tram Vi tri dat

Xoj Yoi

B 2 8
B2 6,5 3,5
Bs 3,7 1,9
Phuong an 1 B, 3,4 6,6
Bs 6,9 8,09
Bs 6,9 5,2
B 7,6 10,2
B1 6,15 3,8
B, 3,7 1,9
Phuong an 2 5 0.0 "9
B, 3,4 6,6
Bs 7,2 10,1
Bs 8,1 1,4
TBATG 5,28 5,76

2.4. TINH TOAN KINH TE - Ki THUAT LUA CHON PA HQP LY.

2.4.1. Lua chon cac thiét bi cao ap

- Chon mdy cat hop bd phia cao ap TBATG(35-10.5KV) loai 8DA10 cb
Udm=36kv, cach dién SF6,idm=2500A (phia 35KV), Inmax=110KA, In 1-
3s=40KA. (hédng SIEMENYS)

- Chon may cat phia ha ap TBATG(35-10.5KV) lgai 8DC11 ¢6 Udm=12KV,
SF6, 1dm=1250A (phia 10KV), inmax=63kA, in 1-3s=25kA.. (Hang SIEMENS)
- Chon dao cach ly phia cao ap 35KV loai 3DC c6 Udm = 36KV, idm = 2500A,
inmax = 50ka, int = 20ka. (Hang SIEMENS)

- Chon chéng sét van loai PBC-35KV do Lién X6 ché tao.
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2.4.2. Tinh toan cac phwong an
Pé so sanh va lya chon phuong an hop 1y ta str dung ham chi phi tinh toan Z
va chi xét dén nhitng phan khac nhau trong cac phuong an dé giam khdi luong
tinh toan :
Z=(antac) K+c.AA
Trong do :
ayh - Hé $b van hanh , a,, = 0,1 ;
a - hé sb tiéu chuan ,ae=0,2;
K - von dau tu cho tram bién 4p va duong day ;
C - giatién 1 kWh ton that dién nang , ¢ = 1000 d/kWh .
AA - T6n that dién ning trong may bién ap
2.4.2.1 Tinh toan phwong an 1

(]
|

ve

W
ve

N

") 10

Hinh 2.1. Phwong 4n cung cap dién cho nha may.
1. Chon may bién ap phan xudng va xac dinh ton that dién niang AA trong cac
tram bién ap :
* Chon may bién 4ap phan xuong :
Trén co s& da chon duoc cong sudt cic MBA & phan trén ta co

bang két qua chon may bién ap cho céc tram bién ap phan xudng do Viét Nam
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ché tao.

Bang 2.4 - Két qua chon MBA trong ciac TBA ciia phwong an 1

, | Thanh
N SDM UC/UH APO APN So Pon glé o
TénTBA ] tién
(KVA) | (KV) | KW |kw |may | 10°P
10°D

B 160 10/0,4 |05 [295]|1 38000 | 38000
B, 800 10/0,4 |14 105 |2 104600 | 209200
Bs 1000 10/0,4 |1.75|13 |2 150700 | 301400
B, 1000 10/0,4 |1.75|13 |2 150700 | 301400
Bs 1000 10/0,4 |1.75]|13 |2 150700 | 301400
Be 630 10/0,4 |12 |82 |1 98000 {98000
B- 630 10/0,4 |12 |82 |2 98000 | 196000

Tong vén dau tu cho tram bién ap : Kg = 1445400.10°

Xéc dinh ton that dién ning AA trong cac TBA :

2
AA=NAP, t+ AP, ( St j Z(KWh)
n

dmB
Trong do :
n- s6 may bién ap ghép song song
t - Thoi gian may bién 4p van hanh , v6i mdi MBA vén hanh subt 1

nam t=8760 h .

1=(0124+107T,,.8760(h)
Tmax = 4500 h
Tinh cho tram B1:
Sitnm = 148,83 kKVA
S¢mp = 160 KVA
APy = 0,5 kW
APy = 2,95 kW
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Stt

Ta co AA = n.APO I+ E APN (
n

j.r(kWh) [ kWh]

dmB

2
:1.0,5.8760+%.2,95.[%j 2886=11746,47(kWh)

Céac TBA khac ciing tinh toan twong tu , két qua cho trong bang 3.3
Bang 2.5 - Két qua tinh toan ton thit dién niing trong cic TBA ciia phwong

anl

Tén S6 | Su(kVA

8A | méy ) Spm(KVA) | APo(KW) | APG(KW) | AA(kWh)
B, 1 | 148.48 160 0.5 2.95 11746.47
B, 2 |1803.12| 800 1.4 10.5 101499
B; 2 |2710.89| 1000 1.75 13 168518.5
B, 2 1266859 1000 1.75 13 164249.8
Bs 2 |2414.29| 1000 1.75 13 140002.4
Bs 1 | 669.11 630 1.2 8.2 37206.64
B, 2 |1505.88| 630 1.2 8.2 88629.16

Téng ton that dién niang trong cac TBA : AAg= 711852 kWh

2.Chon day dan va xac dinh ton that cong suat , ton that dién nang trong
mang dién :

* Chon cao ap tir tram bién 4p trung gian vé cac tram bién ap phan xudng :

Cap cao ap duoc chon theo mat d6 kinh té cua dong dién ji . D6i véi nha
may déng hd do chinh xac lam viéc 2 ca , Trma= 4500 h , st dung cép 161 déng ,
tim duoc ji = 3,1 A/mm?
Tiét dién kinh té caa cap

F —@(mmz)

kt —

Jie

Céc cap tir TBATG vé cac tram phan xudng déu 14 16 kép nén :
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S

I _ ttpx

max 2\/_3U

Dua vao Fy tinh ra dugc , tra bang luya chon tiét dién ti€éu chuan cap gan nhat .

dm

Kiém tra tiét dién cap da chon theo diéu kién phat néng :

k.1 >1_

hc* " cp
Trong do :
Isc : DOong dién khi xay ra su cd dut 1 cap , I = 2.1max
Kne = K1.K> .
Ky : hé s hiéu chinh theo nhiét do , lay k,;= 1.
K, : hé s hiéu chinh vé s6 day cap cing dit trong mot ranh ,
cac ranh déu dat 2 cap , khoang cach giira cac soi 1a 300 mm . Theo PL 4.22
(TL1) , tim duoc k,=0,93 .
Vi chiéu dai cap tir TBATG = TBAP X ngin nén ton that dién ap nho , ta co
thé bo qua khong can kiém tra lai theo diéu kién AU,
[] Chon cap tir nguoén vé TPPTT :
Tmax = 4500 h = Jkt =1,1 vay dong dién 16n nhat chay trén dudong day:
Sim 946851

" 2J3U,.  24/3.35

|
F =2 =70,99(mm?)
‘J kt

Tra bang trang 294-sach CCD duoc day AC - 95
[] Chon cap tir TPPTT dén B; :

= 78,09(A)

S
| =——  —429(A)

max 2\/§LJ i
Tiét dién kinh té cua cap :
| 4,2
Fo == > =1,38(mm?
Jit 31
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Tra bang PL 4.16 =» lua chon tiét dién tiéu chuan gﬁn nhat F =16 mm?
cap dong 3 16i 10 kV cach dién XPLE , dai thép , vo PVC do hing
FURUKAWA ( Nhat) ché tao c6 I;,=110 A .
Kiém tra tiét dién cap di chon theo diéu kién phat nong :
0,931, =0,93.110=102,3 A> =2 .11ax=8,58 A.
Cap da chon thoa man diéu kién phat nong
Tinh toan twong tu ta chon duogc cac duong cap dén cac tram bién ap phan
xudng khac . Két qua chon cap phuong an 1 dugc ghi trong bang 2.6:

Bang 2.6 - Két qua chon cap cao ap ciia phwong 4n 1

Puong cap | F(mm?) L(m) Ro R(Q?) DOZI ia Thj nh tién
(Q/km) (10°b/m) | 10°D)
TPPTT-B2 | 3x25 55 0.927 | 0.0003 | 125000 6875000
B2-B1 3x16 50 1.47 0.0367 | 110000 5500000
TPPTT-B3 | 3x35 55 0.668 | 0.0183 | 145000 7975000
TPPTT-B4 | 3x35 85 0.668 | 0.0283 | 145000 12325000
TPPTT-B5 | 3x25 195 ]0.927 | 0.0903 | 125000 24375000
B5-B7 3x16 35 1.47 0.0257 | 110000 3850000
TPPTT-B6 | 3x16 135 | 1.47 0.0992 | 110000 14850000

Téng vdn dau tu cho dudng day : Kp = 75750 . 10° d

Xéc dinh ton that cong sudt tac dung trén cac duong day :

Tén that tac dung trén cac duong day duoc tinh theo cong thic :

2
dm

SZ
AP = U“px R.1073(KW)

Trong do :
R= l.ro.l (Q)
n

n : S6 duong day di song song
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Tén that AP trén doan cap TPPTT-B;

2

S
AP = —2° R.107° =0,98(kW)
dm

Céac duong day khéc ciing tinh tuwong tu , két qua cho trong bang dudiday:

Bang 2.7 - Ton thit cong suit trén dwong day ciia phwong an

Puong cép | F(mm?) | L(m) Z‘;/km) RQ) | Su(kVA) | AP (kW)
TPPTT-B2 | 3x25 55 |0.927 |0.0003|1961.89 |0.98120
B2-BL | 3x16 50 | 147 |00367 |148.83 |0.00814
TPPTT-B3 | 3x35 55 0668 |0.0183|2710.89 |1.34999
TPPTT-B4 | 3x35 85 |0.668 |0.0283|266859 |2.02175
TPPTT-B5 | 3x25 195 |0.927 |0.0903|3920.09 | 13.8891
B5-B7 | 3x16 35 |147 |00257 15058 | 0.58329
TPPTT-B6 | 3x16 135 |147 |00992 |669.11 | 044423

Tong ton that cong suat tac dung trén dudng ddy : YAPp=19,27 kW .

Xéc dinh ton that dién ning trén cac duong day duoc tinh theo cong thic
AAp= >APp .1t (KWh)
Trong d6 : T - thoi gian ton that cong suat 16n nhat , tra bang 4-1 (TL1)
vO1 Tmax=4500 h va tim duoc T = 2886
AAp= > APp . 1=19,27.2886 = 55635,77 ( kWh)
3.Chi phi tinh toan cua phuong an 1 :

Von dau tu :
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Ki= Kg + Kp = (1445400+75750 ) . 10% = 1521150. 10 ° (&)
Tong ton that dién ning trong cac tram bién ap va dudng day :
AA; = AAg + AAp = 711852+55635,77 = 767487,77 (kWh) .
Chi phi tinh toan :
Z:=(am+ac) Ki+c.AA; =(0,1+0,2) 1521150 . 10 > +1000 . 767487,77
=1223832,77 . 10°(d).
2.4.2.2 . Phuong an II :

Hinh 2.2 _So d6 phwong an 2

e

s
B4 il
-

Bo6
i 10

1. Chon may bién ap phan xudng va xac dinh ton that dién ning AA trong

cac tram bién ap :
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* Chon may bién 4p phan xuong :

Bang 2.8 - Két qui chon MBA trong cic TBA ciia phwong an II

TenTBA Spm | UJUy | APy | APy | S6 | Pongia | Thanh tién
(KVA) | (KV) | kW | kW | may 10°D 10°D
B, 800 10/0,4 | 1.4 |10.5 2 104600 209200
B, 1000 | 10/0,4 |[1.75| 13 2 150700 301400
Bs 1000 | 10/0,4 |1.75| 13 2 150700 301400
B, 1000 | 10/0,4 |1.75| 13 2 150700 301400
Bs 630 10/0,4 | 1.2 | 8.2 2 98000 196000
Bs 200 10/0,4 | 0.53 | 3.45 1 45000 45000
Tong von dau tu cho tram bién ap : Kg = 1354400.10° d

Xac dinh ton that dién ning AA trong cac TBA :

Bang 2.9. Két qua tinh toan ton that dién ning trong cac TBA ciia phwong

an Il

Tén S6

TeA | may Sw(KVA) | Spm(KVA) | APo(kW) | APN(KW) | AA(KWHh)
B, 2 1961.88 800 1.4 10.5 115649.4
B, 2 2710.89 1000 1.75 13 168518.5
B; 2 2687.58 1000 1.75 13 166157.9
B, 2 2668.59 1000 1.75 13 164249.8
Bs 2 1648.3 630 1.2 8.2 102021.5
Bs 1 253.4 200 0.53 3.45 20626.18

Téng ton that dién nang trong cac TBA : AAg=737223 kWh

42




2.Chon day dan va x4c dinh ton that cong suit , ton that dién ning trong mang
dién :
Tinh toan twong tu ta chon dugc cac dudng cap dén cac tram bién ap phan
xudng khac . Két qua chon cap phuong an 1 dugc ghi trong bang 2.10:

Bang 2.10. Két qua chon cap cao ap va ha ap ciia phwong an II

Puong , Ro Pon gia | Thanh tién
. F(mm) | L(m) R(Q) 5 3
cap (Q/km) (10°P/m) 10°D)

TPPTT-B1| 3x25 | 60 | 0.927 |0.0278| 125000 7500000

TPPTT-B2 3x35 55 0.668 |0.0183 | 145000 7975000

TPPTT-B3 | 3x35 | 115 | 0.668 |0.0384 | 145000 | 16675000

TPPTT-B4 | 3x35 85 | 0.668 |0.0283| 145000 | 12325000

TPPTT-B5 | 3x25 | 185 | 0.927 |0.0857 | 125000 | 23125000

B4-B6 3x16 85 1.47 |0.0624 | 110000 9350000

Tong von dau tu cho duong day : Kp = 76950 . 10° d

Xéc dinh ton that cong suat tic dung trén cac duong day :
Céac duong day khéc ciing tinh tuong tu , két qua cho trong bang dudi day:

Bang 2.11 - Ton that cong suit trén duwdng diy ciia phwong an II

Pudng | comd) | Lmy | | R@) | sukvA) | AP (kw)
cap (Q/km)
TPPTT-BL| 3x25 | 60 | 0927 |00278| 1961.88 |  1.0703
TPPTT-B2 | 3x35 | 55 | 0668 |00183| 271089 |  1.3499
TPPTT-B3 | 3x35 | 115 | 0.668 |0.0384| 2687.58 |  2.7743
TPPTT-B4| 3x35 | 85 | 0668 |0.0283| 2021.99 | 24239
TPPTT-B5 | 3x25 | 185 | 027 |0.0857| 1648.3 2.3296
B4B6 | 3x16 | 85 | 147 |00624| 2534 0.0401

Tong ton that cong sudt tac dung trén dudng day : Y APp= 9,9885 kW .
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Xéc dinh ton thit dién niang trén cic duong day dugce tinh theo cong thirc
AAp= X APp .1t (kWh)
V61 Trax=4500 h dugc T = 2886 .
AAp= 2 APp . 1 =9,9885.2886 = 28826,81 ( kWh)
3.Chi phi tinh toan cua phuong an 11 :
Vén dau tu :
K,= Kg+ Kp = (1354400+76950 ) . 10° = 1431350 . 10 ° (&)
Téng ton that dién ning trong cac tram bién ap va dudng day :
AA; = AAg+ AAp = 737223+28826,81 = 766049,81 ( kWh ) .
Chi phi tinh toan :
Z,=(an+ac) Ko+ c.AA,=(0,1+0,2) 1431350 . 10 ® +1000 . 766049,81
=1195454,81.10° (&) .
Nhan xét : Tir két qua trén ta thidy phuong an 2 c6 chi phi tinh toan thap
hon .
sO tram bién 4p it hon nén thuan loi hon trong cong tac xay lap
, quan ly va van hanh.

Do vay chon Phwong an 2.
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Hinh 2.3. So' @0 nguyén 1y mang cao ap toan nha may.
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CHUONG 3.
TINH TOAN NGAN MACH

3.1. MUC PiCH TiNH NGAN MACH.

- Muc dich tinh ngén mach 1a dé chon va kiém tra céc thiét bi .

- Do tinh toan dé chon thiét bi khong doi héi dé chinh xé&c cao nén co thé
dung nhitng phuong phap gan dung va ta c6 sb gia thiét sau:

+ Cho phép tinh gan dung dién khang hé thong qua cong suit cat ngan
mach ctia may cit dau ngudn vi khong biét cau trac cua hé thong.

+ Khi 1ap so d6 tinh toan ta bé qua nhimg phan tir ma dong ngan mach
khong chay qua va cac phan tir c6 dién khang khong anh huong déng ké nhu
may cit, dao cach ly, aptomat,...

+ Mang cao ap c6 thé tinh hodc khong tinh dén dién tro tic dung. Cac hé
théng cung cap dién ¢ xa ngudn va cong suit 1a nho so v6i hé thdng dién quéc
gia, mang dién tinh toan la mang dién hd, mot nguon cung cap cho phép ta tinh
toan ngan mach don gian truc tiép trong hé thong ¢ tén.

+ Mang ha 4p thi dién tré tac dung c6 anh hudng dang ké t6i gia tri dong
ngan mach, néu bo qua trong tinh toan s& phai sai s6 16n dan dén chon thiét bi
khong chinh xac.

3.2. CHON PIEM TiNH NGAN MACH VA TiNH TOAN CAC THONG
SO CUA SO PO.

3.2.1.Chon diém tinh ngin mach

- Pé chon khi cu dién cho cép 35kv, ta can tinh cho diém ngén mach N tai
thanh cai tram bién ap trung tdm 35/10,5kv dé kiém tra may cat va thanh gop &

day ta 1y Sy = S cia may cat dau ngudn.

- Bé chon khi cu dién cho cap 10,5kv :
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+ Phia ha 4p cua tram bién ap trung tam, can tinh diém ngrfln mach N, tai

thanh cai 10kv ctia tram dé kiém tra may cat, thanh gop.

+ Phia cao 4p tram bién ap phan xudng, can tinh cho diém ngin mach Ny

dé chon va kiém tra cap, ta cao ap cac tram
- Cén tinh diém N, trén thanh c4i 0,4kv dé kiém tra Ta ha ap téng cua tram.

3.2.2. Tinh toan céc thong sb cia so' do

- So dd nguyén 1y .
éNl éNz éNS N,
o Qi
BATG MC PDK MC Cé CC
BATT P DCL BAPX
- So db thay thé .
Nl 2 N3 N4
XHT ZD ZBA"[T ZC / ZBAPX é
HT [ 1 [ 1 [ 1
L1 L1 L1

o Tinh dién khang hé théng:

S : Cong suat ngan mach cia MC dau duong day trén khong (PDK), Sy =
Scét = \/§ Udm . Idm-

May cit dau duong day trén khéng 13 loai SFe, ky hiéu 8DA10 co
Ugm=36kV, l4n =2500 A, Icdm = 110kv.

36°

-2 _01%(Q)
J3.35.110

- ><HT

- PDK

Loai AC -95 ¢6 ro = 0,33Q/km:; X, = 0,413 Q/km; | = 10km.

—>Rp=rp.1=0,33.5=33(Q)
Xp=Xo.1=0413.5=4,13 (Q)
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-+ May BATT: Loai 5600-35/10,5 ¢4 Sum = 5600kVA, Uc = 35kv; APy =
57kw; Un% = 7,5. Tinh Rgarr VA Xgarr quy doi vé phia 10,5kV.

AP, u U, % u2
R =—N—dn 109® - X
ndRL Y] 7100 'S,
57.10°%2
_ .10% =0,181(2
B 560072 (€2)
7.5.10°

103 =1,339 ()

® 100 .5600
- Cac duong cap 10,5 kv:
- Cap tir BATT dén tram By :
ro = 0,927Q/km:; X, = 0,118Q/km:; | = 0,06 km.
— Rec=10.1/2=0,927 . 0,06/2 = 0,027 (Q?)

Xc=Xo.1/2=0,118 . 0,06/2 = 0,0035(€2)

F, L, Xo ro
DPuong cap ) Re, Q Xe, Q
mm Km Q/km Q/km
BATT-B; 25 0,06 0,118 0,927 0,0287 0,0035
BATT-B, 35 0,055 0,113 0,668 0,0183 0,0031
BATT-B; 35 0,115 0,113 0,668 0,0384 0,0065
BATT-B, 35 0,085 0,113 0,668 0,0283 0,0048
BATT-Bs 25 0,185 0,118 0,927 0,0857 0,0109
BATT-Bs | 16 0,085 0,128 1,47 0,0624 0,0054

Bang 3.1. Két qua dién tré cac dwdng cap.
- Tram bién ap phan xudng :
Céac tram BAPX déu chon may bién ap cua Viét Nam ABB ché tao.
- Loai 1000 KVA c¢6: Uc = 10kv, Uh = 0,4kv, APo = 1,75kw, APn =
13kw, Un% = 5,5.
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13.0,42

g =———.10°=2,08.10"°
1000

_)

_ 55.04

= 10°=8,8.10°
100.1000

Céc bién ap khac tinh tuong tu, két qua dugc ghi trong bang 3.2:

Bang 3.2
) Sdm APy
May bién 4p Uno Rg, Q Xg, Q
kVA kw
B 800 10,5 5,5 0,00263 0,011
B> 1000 13 5,5 0,00208 0,0088
Bs 1000 13 5,5 0,00208 0,0088
B, 1000 13 5,5 0,00208 0,0088
Bs 630 8,2 4,5 0,00331 0,0114
Bs 200 3,45 4,5 0,0138 0,036

3.3. TINH TOAN DONG NGAN MACH.
0 Ngén mach tai diém Ny ;

- So' db thay thé

N,
XHT ZD f
T B

Taco:
I — tbl
NE 3z
2
=l =1, = 36 =3,821(kA)

J34/3,3% +(4,13+0,194)°
gy =~2.18.1, =/2.1,8.3821=9,726(kA)
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-Sy1 = \/_3U| NL = \/5.35.3,821: 231,63(MVA
o Tinh ngén mach tai diém N

- So d6 thay thé

N,
XHT ZD | | ZBT | f
HT— — 1 |

Taco:
10,5)°
- RlQD(10,5kv) :313.(3—’6j = 0,28(Q)

10,5\
- XlQD(lO,SkV) = (0,194"‘ 4,13) g = 01367(9)

Rs2 = Riop + Riron = 0,28 + 0,181 = 0,461 (Q)
Xs2 = Xion + Xuron = 0,367 + 1,330 = 1,706 ()
Vay ta co:
) 105
~ /3./0,4612 +1,7067

|, =~/2.1,8.1, =+/2.1,8.343=8,731(kA)
S, =+3Ul,, =+/3.105.343=62,37(MVA

— 3,43(kA)

IN2:IN2:Ioo

0 Ngén mach tai Na:

- So' db thay thé

N,
XHT ZD | | ZBT | | ZC] | f
HT— — — — |

- Tinh Iys cho tuyén BATT - By
TacO:R; =Ry, + Rey = 0,461 + 0,0287 =0,489 (Q)
X3= Xz + Xc1 = 1,706 + 0,0035 =1,7095 (Q)

- 10,5
J/34/0,489% +1,7095
50
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I s op =~2.1,8.3,409 = 8,677(kA)
S\a o1 =+/3.105.3,409 = 61,997(MVA)

Tinh twong tu cho cac duong cap khac, két qua duoc ghi trong bang sau.

Béang 3.3
_ Sns3
Puwong cap R;, Q X3, Q Ing, KA Ia; KA
MVA
BATT-B, 0.488 1.709 3,409 |8.6779 61.9979
BATT-B, 0.479 1.709 3,41 |8.68044 62.0161
BATT-B; 0.499 1.712 3,39 | 8.62953 61.6523
BATT-B, 0.489 1.710 3,4 8.65499 61.8342
BATT-Bs 0.546 1.716 3,36 | 8.55316 61.1068
BATT-Bg 0.523 1.711 3,38 | 8.60408 61.4705
0 Ngén mach tai Ny:
- So' db thay thé
N,
XHT ZD ZBT ZC ZBX f
HP— — — 1 1 |

2
Rys = Rysonoaxy) + Rex = Ry = 0,489{%] +0,00263=3,33.107°(Q)

2
Xs4 = Xsa0p0.axv) + Xox = X4 =1,709.(%] +0,011=0,013(%)

0,4

_ =17,209(kA)
/3.,/0.00333% + 0,013

—> |y,

| s =~/2.1,8.17,209 = 43,806(kA)

S, =3.0,4.17,209 =11,92(MVA)
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Tinh twong tu cho cac tuyén con lai ta c6 bang sau:

Bang 3.4
Puwong cap R4, Q Xa, Q Ing, KA ixka; KA o

MVA
BATT-B; 0,0033 0,0134 17,209 43,806 11,92
BATT-B; 0,0027 0,0112 20,25 51,54 14.,02
BATT-B3 0,0028 0,0112 19,51 49,66 13,51
BATT-B, 0,0027 0,0112 19,51 49,66 13,51
BATT-Bs 0,0040 0,0139 15,93 40,55 11,03
BATT-Bg 0,0145 0,0384 5,61 14,28 3,88

3.4. CHON VA KIEM TRA THIET BI.
3.4.1. Chon va kiém tra may cat
- Diéu kién chon va kiém tra:
- Dién ap dinh muc, kv : Ugnvc 2 Ugmm
- Dong dién lau dai dinh muc, A @ lgmmc 2 lep
- Dong dién cit dinh murc, kKA : Tgmes = In
- Dong 6n dinh dong, kA : Tgma = ix

t
- Dong 6n dinh nhiét : tg, m> |, ad

dm.nh
a. Chon may cit duong diy trén khong 35KV
- Chon may cit SFs loai 8DB10 do SIEMENS ché tao ¢6 bang thong )

Sau:
Loai Udm, kv lam, A Inmax: KA In, KA
8DA10 36 2500 110 40

- Kiém tra:
lnmax = In = 3,82 (KA)
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In =i = 9,7 (KA)

May cit ¢6 dong dinh muc Iy, > 1000A do d6 khong phai kiém tra dong 6n
dinh nhiét.

b. Chon may cit hop bd 10,5kv

- C4c may cét ndi vao thanh cai 6,3kv chon cing mot loai SFg, ky hiéu
8DC11 do SIEMENS ché tao c6 bang thong sd sau:

L0a1 Udm,kV Idm’ A Idm.C’ 2s kA id, kA
8DC11 12 1250 25 63
- Kiém tra :

lim.cit = In = 3,43 (KA)

lima = Ik = 8,7 (KA)
3.4.2. Chon va kiém tra Aptomat

- Véi tram 2 MBA ta dit 2 ti aptomat tong, 2 t0 aptomat nhanh va 1 tu
aptomat phan doan.

- V6i tram IMBA ta dit 1 t0 aptomat tong va 1 ti aptomat nhanh.

- Mdi ti aptomat nhanh dt 2 aptomat.

o Aptomat dugc chon theo dong lam viéc 1au dai:

S
tt

J3#U

dm

dmA ~ " lv.max

U >U
dmA d

m.m

- Vi aptomat tong sau may bién ap, dé du trit c6 thé chon theo dong dinh

muc cua MBA.

Id N > Id . — \/_dm.B
m. m.
3.Udm

- Aptomat phai duogc kiém tra kha nang cat ngén mach : Ici qm = In
» Dong qua cac aptomat:

- DOng 16n nhat qua aptomat tong, MBA 800 kVA
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- 80 g5 7(A)

I
" J3.04
- Dong 16n nhat qua aptomat tong, MBA 400 kVA

_ A0 57735

| =
" J3.04
- Dong 16n nhit qua aptomat tong, MBA 1000 kVA

_ 1000 =1443 3(A)

I
" J3.04
- Dong 16n nhat qua aptomat tong, MBA 630 kVA

_ 630 _ 909 ,3(A)

Imax
J3.04

Bang 3.5. Két qua chon aptomat cho tram BA

1 . Sé Udm Idm
Tram bién ap Loai lcs (KA)
luong | (V) (A)
B1(2x800 KVA) CM1250N |2 690 1250 50
B2,B3,B4 (2 x 1000 KVA) CM1600N | 6 690 1600 |50
B5 (2 x 630 KVA) CM1001IN | 2 690 1000 25
Bs (1x 200KVA) NS400N 2 690 400 25

3.4.3. Chon bién dong dién BI

- Chon bién dong do SIEMENS ché tao loai 4MA72 c6 thong sd k¥ thuat

cho & bang sau.

Ky hieu Udm Uchiu dung Uchiv dpxung | 11 dm 12.d4m lod.dong
kV kV kV A A KA
AMAT2 12 28 75 20 - | 1 hoac5 | 120
2500

54



3.4.4. Chon may bién ap BU

- Chon may bién dién ap 3 pha 5 tru do Lién X0 ché tao loai HTM-10 c6

cac thong sb k§ thuat sau:

U. v Cong suat dinh mirc theo
. e cap chinh x4c VA Sim
Loai ,
So cap Thu 0,5 1 3 VA
cap
HTM-10 10000 100 120 120 200 1200

55



CHUONG 4.
BU CONG SUAT PHAN KHANG

4.1. PAT VAN DE.

Pién ning duogc tiéu thy chi yéu trong cac xi nghiép, cong nghiép. Cac xi
nghiép nay tiéu thu khoang trén 70% tong s6 dién ning san suat ra, vi thé van dé
sir dung hop 1y va tiét kiém dién nang trong xi nghiép c6 y nghi rat 1én. Vé mat
san xuat ra 1 phai tan dung hét kha ning cua cac nha may phat dién d& san xuét
ra nhiéu dién nhat, dong thoi vé mat dung dién phai hét stc tiét kiém, giam ton
that dién nang dén muc tiét nho nhat. Phan ddu dé 1kWh dién ngay cang lam ra
nhiéu san phan hoc chi phi dién nang cho mot san phan ngiy cang giam

Tinh chung trong toan bd hé théng thudng c6 10-15% ning luong bi phat ra
bi mat mét trong qua trinh truyén tai va phan phdi.

1. ¥ nghia viéc ning cao hé s6 coso

Cong suat phan khang dugc tiéu thy & dong co khong dong bo, MBA, trén
duong ddy tai dién va moi noi c6 tir truong . Yéu cu ciia cong sudt phan khang
chi 6 thé giam dén t6i thiéu ch khong thé triét tiéu vi n6 can thiét dé tao ra tir
truong 12 yéu td trung gian thiét trong qua trinh chuyén hoa dién nang.

Cong suat tac dung P 1a cong suat duoc tién hanh nhu co ning hodc nhiét
nang trong cac may dung dién , con cong suat phan khang Q 1a cong sut tir hoa
trong may dién xuay chiéu, n6 khong sinh ra cong.

Trong xi nghiép cong nghiép cac dong co khong dong bo tiéu thy khoang 65-
75%, MBA 15-22% céc phu tai khac 5-10% tong dung luong cong suat phan
khang yéu cau. Viéc bu cong suat phan khang cho xi nghiép nham nang cao hé
s6 cong suat dén cosp=(0,9-0,95)

Nang cao hé s6 cong suat cosp 13 mot trong nhitng bién phap quan trong dé

tiét ki€ém dién nang hé s6 cong suat dugc nang Ién sé¢ dua dén hiéu qua sau day

+ Giam t6n that cong suat trong mang dién:
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Chung ta d4 biét ton that cong suat trén duong day duoc tinh
P2 + 2 P2
U ZQ R = U 2

2

_ Q
AP = R+ U R=AP, +AP,

Khi giam Q ta giam dugc thanh phan ton that AP o) do Q gy ra
+ Giam ton that dién niang trong mang

= %:% +%X=AU(P)+AU(Q)

Khi giam Q ta giam dugc thanh phan t6n that AU o) do Q gay ra

AU

+ Tang kha nang truyén tai duong day va MBA:
Kha ning truyén tai ciia dudng day va MBA phu thudc vao diéu kién phat nong,
tirc 1a phu thudc vao dong dién cho phép cua ching:

I _ [P2+Q2
J3.U

Khi giam Q -> kha ning truyén tai dugc ting 1én
Vi nhitng 1y do trén ngoai viéc ning cao hé sb cong suit cosp, bl cong suit
phan khang tré thanh van dé quan trong
2. Cac bién phap ning cao hé s6 coso
a. Nang cao hé s6 cos ¢ tw nhien:.
Tim cac bién phéap dé ho tiéu thu giam bdt luong cong sudt phan khang Q:
- Thay ddi cai tién quy trinh cong nghé dé cac ché d6 1am viéc hop 1y nhat
- Thay thé cac dong co khong dong bo 1am viéc non tai bang dong co co
cong suat nhé hon
- Han ché dong co chay khong tai
- Dung dong co dong bo thay thé cho dong co khong dong bo
- Nang cao chat luong sira chita
- Thay thé nhitng MBA 1am viéc non tai bing MBA c6 cong suat nhé hon
b. Diing bién phdp bii céng sudt phan khdng dé ndng cao hé sé cos @:
Nang cao hé s cong suat bang phuong phap bu. Bang cach dat cac thiét bi bu
& gan cac ho dung dién dé cung cap cong suat phan khang dé giam duoc luong
cong suat phan khang truyén tai trén duong day do d6 nang cao hé s6 cos¢ cia
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mang dién. Bién phap bu khong giam duoc luong cong suat phan khang cta ho
tiéu thu ma chi giam duoc lugng cong suit truyén tai trén duong day.

Dé danh gia hiéu qua viéc giam ton that cong suit tic dung ching ta dua ra
mot chi tiéu d6 1a duong luong kinh té ctia cong suat phan khang k. Puong
luong kinh té ctia cong sudt phan khang ki 13 lugng cong suat tac dung (kW) tiét
kiém dugc khi bu (KkVAr) cong suit phan khang:

Priét iem = Kkt-Qba
4.2. XAC PINH DUNG LUQNG NHA MAY.
Theo két qua tinh toan ta c6 sb liéu cong suat toan nha may:
Py = 6987,189(kW)
Qy = 6389,985 (KVA)
Sit = 9468,51 (kVA)

Hé s6 cong suat cia xi nghiép 1a:
P, 6987189
S, 946851

COSQ =

Bai toan dit ra can phai nang cao hé s coso 1én 0,95
Téng cong suat phan khang can bu cho nha may dé nang cao hé s6 cong suét
cosp,=0,73 Ién cosp, = 0,95 la:
Qox = Pu(tgo: - t9¢2).a

Trong do:

- P¢ Cong suat tinh toan ctia toan nha may

- tgpq: Tri sO tng v6i hé sd cos@; trude khi bu véi cosp, = 0,73-tgp, =
0,93

- 19, Tri sb ung voi he¢ sb cos®, sau khi bu véi cosg, = 0,95-tgp, = 0,32

- o hé s6 xét toi kha ning nang cao hé s6 cos bang nhiing bién phap
khong

dat thictbi bua =1
- Qps tong dung luong can bu

=Qp; = 6987,189.(0,93 — 0,32) =4305,7 (KVAr)
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4.3. CHON VI TRi PAT VA THIET BI BU.

Sau.

4.3.1. Chon thiét bi bu.

Dé bu cong suat phan khang cho xi nghiép co6 thé dung cac thiét bi bu

- May bu dong b :
+ C6 kha nang diéu chinh tron.

+ Tu dong voi gia tri cong suat phan khang phat ra (co thé tiéu thu cong

suit phan khang).

+ Cong suit phan khang khong phu thudc dién ap dit vao, chii yéu phu

thudc vao dong kich tur

+ Gié thanh cao.

+ Lap rap, van hanh phtc tap.

+ Gay tiéng On 1on.

+ Tiéu thu mot luong cong suat tac dung 16n .

- Tu dién :

+ T6n that cong suat tac dung it

+ La“ip dat, van hanh don gian, it bi su cd

+ Cong suat phan khang phét ra phu thudc vao dién ap dit vao ty.
+ C6 thé st dung noi kho rao bat ky dé dat bo tu.

+ Gia thanh ré.

+ Cong suat phan khang phat ra theo bac va khong thé thay doi dugc.

+ Tho1i gian phuc vu, do bén kém.

Theo phan tich ¢ trén thi thiét bi Tu bu thudng dugc dung dé lip dit dé nang cao

hé s cong suat cho cac xi nghiép.
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4.3.2. Vi tri dit thiét bi bu .

Vé nguyén tic dé co loi nhat vé mit giam ton that dién ap, ton that dién
ning cho ddi twong dung dién 13 dit phan tan cac bd tu bu cho timg dong co
dién, tuy nhién néu dit phan tan qua s& khong c6 loi vé von dau tu, lip dit va
quan Iy van hanh . Vi vay viéc dat thiét bi bu tap trung hay phan tan 1a tuy thudc
vao céu trac hé thdng cip dién cua dbi tuong

4.3.3. Tinh toan phan phéi dung lwong b

- So dd nguyén ly dit thiét bi bu :

04KV

35£V 3{: IOIKV: i : I +]O.

BAT Qs BAP Qu
- So do thay thé .

RCi RBi
10KV 0.4KV

| L @Q-Q
| Loz |

1 Tinh dung lugng bu cho ting mach :
Cong thirc: phan phédi dung luong bu cho mot nhanh ctia mang hinh tia.

R
Qb.i :Qi _(QXN _sz)'R_.d (KVAR)

Trong do:

+Q; :cong suat phan khang tiéu thu ctia nhanh i . (KVAR)
+ Qxn : cong suat phan khang toan xi nghiép (KVAR)

+ Qpy : cOng sudt phan khang bu tong (KVAR)

- Dién tr¢ tuong duong clia toan mang :

1 1 1 1 1 1
— =t —t— .+ — | =
R R R R R Q

td 1 2 3 B

60



Trong do :
+ Rj = (Rc; + Rg, ): Pién tré tuong dwong cia nhanh thiri. ( Q)
+ R, : dién trd cap cua nhanh thiri. ( Q).

AP .U .
+ R, =—"—(Q) :dién tr6 cua mdy bien 4p phan xuong .
' S

dm

4.3.4. Xac dinh dién tré trén cap

Bing 4.1: Két qua dién tré cac nhanh cap.

Thir ty | dwong cap I(km) F(mm?) Io(Q/km) R(Q)
1 TPPTT-B1 0.06 3*25 0.927 0.02781
2 TPPTT-B2 0.055 3*35 0.668 0.01837
3 TPPTT-B3 0.115 3*35 0.668 0.03841
4 TPPTT-B4 0.085 3*35 0.927 0.0394
5 TPPTT-B5 0.185 3*25 0.927 0.08575
6 B4-B6 0.085 3*16 1.47 0.06248

+ Xac dinh dién tr6é MBA
bién tr6 MBA duoc xac dinh :

2
Ry = APl 1o

2
dm

Trong do:
- APy Tén that cong suat MBA khi ngin mach . (Tra bang PL.2-2 MBA
1000-10/0,4) ta c6 APy = 13(kW)
- Ugn DPién &p dinh mic cia MBA Uy, = 10 (KV)
- Sgm Dung lugng dinh mirc cia MBA Sy, = 1000 (kVA)

13*10°
R; = =1,3(Q
= ‘B 10002 ( )

Tram dat 2 may do do6 ta co:
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R, 13

B
R, =—2==-=065(0)
S6 liéu tinh toan tram BAPX:

Tén tram Sima(KVA) S6 may Re(Q)
Bl 800 2 0,82
B2 1000 2 0,65
B3 1000 2 0,65
B4 1000 2 0,65
B5 630 2 1,03
B6 200 1 8,625

Bang 4.2. Két qua dién tré ciia cac tram bién ap.

1T Tén nhanh Re(QQ) R(€2) R=Rg + R
1 PPTT-B1 0,82 0.02781 0,847
2 PPTT-B2 0,65 0.01837 0,668
3 PPTT-B3 0,65 0.03841 0,688
4 PPTT-B4 0,65 0.0394 0,689
5 PPTT-B5 1,03 0.08575 1,115
5 B4-B6 8,625 0.06248 8,687
Bang 4.3. Két qua tinh dién tré cac nhanh.
L O N DAk
R, R, R, R, R, R,
Ry =—7 1 1 L 1 1 T =0151(Q)

+ + + + +
0,847 0,668 0,688 0,689 1115 8,687
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4.4, XAC PINH DUNG LUQNG BU CHO MOI PHAN NHANH.
Véi tong dung lugng bu di xac dinh bai toan dat ra 13 véi tong dung luong do
phai phan phéi sao cho ton thit cong suat tic dung, do cong suat phan khang gay

ra 12 nho nhat dé hiéu qua duogc 16n nhat .

Nha may bu cho theo kiéu mang hinh tia :cong suit phan khang dugc phén ra

trén cac nhanh Q
l Qbu
Q Q Q;
le Qb2 Qb3

Cong thtrc tinh dung luong bu cac nhanh:

Qbi = Qi _(QE _sz)ﬂ

R
R

~Tinh cong suat bu Q,, cho nhanh TPPTT-B,.

Q,, = 152819 — (7987 ,48 — 4305 ,7) % = 871,81(KVAr)

Tén nhanh Qi KVAR | Qxn, KVAR | Quy, KVAR | Qpi, KVAR
TPPTT-B, 1528,19 7978,48 4305,7 871,818
TPPTT-B, 2110,28 7978,48 4305,7 1278,02
TPPTT-B, 1660 7978,48 4305,7 851,93
TPPTT-B, 1601,1 7978,48 4305,7 794,258
TPPTT-Bs 1450,74 7978,48 4305,7 952,131
TPPTT-Bs 180.92 7978,48 4305,7 116,922

- Tinh twong tu cong suit bu cho cac nhanh khéc, két qua ghi trong bang sau:
Bang 4.4: Két qua dung luwgng bu cac nhanh.
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4.5. CHON THIET BI BU.

1. Tu dién: La loai thiét bi tu dién tinh, lam viéc véi dong dién vuot trudc dién
ap do d6 co thé sinh ra cong suit phan khang Q cung cp cho mang
Uu diém: Ton that cong suit tac dung bé, khong co phan quay nén lap rap dé
dang
Nhuoc diém: Nhay cam véi su bién dong cua dién &p dat 1€n cuc tu dién

2. May bu dﬁng bo: La dong co déng bo 1am viée & ché do khong tai. Do
khong c6 phu tai nén may bu déng bo duge ché tao gon nhe va ré hon dong co
d6ng bo cung cong suat.

Nhuoc diém: Co phan quay nén lap rap, bao quan va van hanh kho khan.

3. Pong co khong ddng bd roto diy quin dwec dong bd hoa: Khi cho dong
dién mot chiéu vao roto dong co khong dong b day quin, dong co sé 1am viéc
nhu mot dong co déng bo voi dong dién vuot trude dién ap. Do do ¢ kha nang
cung cip cong suat phan khang cho mang.

Nhuoc diém: Loai dong co nay co ton that cong suat kha 16n
Do tong cong suét bu cia nha may
Qp: = 4865,09(KVAR)

Ta quyét dinh chon thiét bi bu 13 ty dién tinh, bu tat ca phia ha ap 1a loai thiét
bi dién tinh lam vi¢c véi dong dién vuot trude dién ap do do cod thé sinh ra cong
suat phan khang Q cung cap cho mang.

+ So d6 ndi day tu dién ha ap
GOm thiét bi dong cit va bao vé co thé 1a ciu dao, cau chi . Tu dién ap thép la

loai tu dién 3 pha céc phan tir ndi thanh hinh tam giac phia trong:

|l
£
=+ |
afat
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+ Dung lugng cua tu di¢n:
Qu = 2.ILFU%.C = 0,314.U%.C
Trong do:
- U dién 4p dat 1én cuc cua tu kV
- C dién dung cua tu di¢én pF
+ Lwa chon tu dién:
- Lua chon tu cho nhanh 1
Chon loai KC2-0,38-50-3Y3 do Lién Xo(cii) ché tao tra trong bang 6.12(sach
tra ctru) c6 thong sb sau:
Bing 4.5. Thong s6 ciia tu bu
Loai Uim(KV) | Quam(KVAI) | C(uF) | S6 pha
KC2-0,38-50-3Y3 | 0,38 50 1102 |3

S6 tu s& bu trong mdi nhanh
Q. 871,818
Qun

Nhanh 1 chon 18 b0 tu bu

Cong suit thyc té bu : 18.50 = 900(kVAr)

n =

=17,43

+ Tuong ty ta ciing di lya chon dung lugng bu cho cac nhanh khac duoc két qua
bang sau:

Bang 4.6. Dung lwong bu cong suit phan khang cic nhanh

Tén tram Loai Qi S6 bod Qbthye té ) pha
Bl KC2-0,38-50-3Y3 | 871,818 18 900 3
B2 KC2-0,38-50-3Y3 | 1278,02 26 1300 3
B3 KC2-0,38-50-3Y3 | 851,93 17 850 3
B4 KC2-0,38-50-3Y3 | 794,258 16 800 3
B5 KC2-0,38-50-3Y3 | 952,131 19 950 3
B6 KC2-0,38-50-3Y3 | 116,922 3 150 3
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Vay tong dung luong bu la:

Qpxz =900 + 1300 +850 + 800 + 950 + 150 = 4950(kVAr)
Thay vao cong thuec:

Qos = Pu(tgo: - t9¢2)

P.tgp,—Q,s 6987 189.0,93 — 4950
0 tg (02 = =
P, 6987 ,189

=0,22

[ |cosg, = 0,97

Thoa man yéu cau

- So' db lap dit ty bu trong tram dit 2 may.

T

TR

AT

Ta Tu phan Tu bu Tu aptomat TG by Tu phan Tu
aptomat | phdi cho oS phan doan cos( phdi cho aptomat
tong cac phan cac phan tong

xuong xuong

Hinh 4.1. So' @6 lidp dit tu bu trong tram dit 2 may.
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8DAI0
BATG
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8DC11-12KV
| TG10KV
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9
X
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o
|
11x3DC-12KV X

[vs)
D

HHAR

Hinh 4.2. So' @6 nguyén 1y tu bu cho cic PX toan nha may.
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CHUONG 5.

THIET KE MANG PIEN PONG LUC PHAN XUONG SUA
CHUA CO KHIi

5.1. SO PO CUNG CAP MANG PIEN PHAN XUONG.
5.1.1. Panh gia cac phu tdi cia phan xuwdng sira chira co khi

Toéng cong sudt dinh mic (Pyn,) cua cac thiét bi dung dién trong
PXSCCK la 205,55 KW trong d6 c6 74% la ctia cac thiét bi dién 1a may cat
got, mai dé gia cong kim loai vira va nhd, yéu cdu vé cung cp dién khong
cao lam, dién ap yéu cau khong co gi dic biét ma chi 1a dién 4p 0,38 KV .
Con lai 26 % 1a cong suét cta cac 1o dién va bé dién phan, nhom nay co6 thé
dugc xép vao phu tai loai IT cia phan xuéng. Nhu vdy qua phan tich trén ta
danh gia phu tai phan xudng SC co khi 1a ho loai I11.

5.1.2. Lwa chon so @b cung cip dién cho phan xwéng SC co khi

a/ G161 thiéu cac kiéu so do:

Co6 mot sb kiéu so dd chinh nhu sau:

0 So do hinh tia.

0 So do dudng day chinh (phan nhanh)
] So dd thanh dan.

O So @6 hén hop.

: Ta PP ‘ : Tu PP ‘
Ta bL Tu bL
N2 2E2228 222222822 222% WV VY WV NN VWV VWV
W%‘DL HV-5.2
HV-5.1
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* HV-5.1 v HV-5.2 - Kiéu so d6 hinh tia mang cap, cac thiét bi dung dién
dugc cung cip truc tiép tir cac ta dong luc TPL hodc tir cac ti TPP bang cac
duong cap doc lap. Kiéu so d6 CCP nay c6 do tin cdy CCD cao, nhung chi
phi dau tu 16n thudng duge dung cho cac hd co yéu cau cao vé lién tuc CCH
(hd loai I hoac 1I).

Vé6i phan xuong sira chita co khi ta chon kiéu so dd hdn hop mang cap
(tire 13 tir TPP sé& c6 cac dudng cap dan dén céc hodc dan dén mot vai thiét b
c6 cong suat rat 1on. Tir dén cac thiét bi co thé duoc cap dién bang cac duong
cap doc lap cho céc thiét bi co cong suat 16n va quan trong. Céc thiét bi nho
1é, phan tan co thé dugc cap chung tir cing mot dudng cap. Trudng hop co
cac nhom thiét bi cong suat kha 16n, phan b tap chung ciing c6 thé chon hé
théng thanh dan cho cac nhom nay.).
5.1.3.Chon vi tri ti ddng lwc va ti phan phoi

Nguyén tic chung:
+ Vi tri ti nén ¢ gan tAm ctia phuy tai (diéu nay s& giam dugc ton that,
cling nhu giam chi phi vé day.v.v...).
+ Vi tri ti phai khong gay anh huong dén giao thong di lai trong phan
xuong.
+ Vi tri ti phai thuan tién cho viéc lap dat va van hanh.
+ Vi tri ti phai & noi kho rdo, chanh dugc bui, hoi a-Xxit va c6 kha nang
phong chéy, nd tot.
+ Ngoai ra vi tri ti con can phu hop véi phuong thic 1ap dit cap.
Can chu ¥ rang trong thuc té d6i 1ac vi tri ta con phai tuan thu nhiing
diéu kién dic biét khac hodc chi mot trong nhiing diéu kién trén budc phai
dugc dam bao. Luc d6 vi tri ti phai duoc uu tién theo cac diéu kién riéng

do.
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5.2. CHON TU PHAN PHOI VA TU PONG LUTC.
5.2.1.Nguyén tic chung
+ Pam bao diéu kién 1am viéc dai han.

U dmTU 2 U dmmang (5'1)

ImeU 2 IIv max (5'2)
+ 86 16 vao va ra phai phu hop voi so d6 di day. Pong thoi dong dién dinh

murc cua cac 10 duong day ra phai thod man biéu thirc sau;

Idmra = IIv max (5'3)

+ Thiét b dong cit va bao vé cta ti phai phu hop véi so do di day va yéu

cau CCP cua phu tai.

+ Kiéu loai tu phai pht hop vé6i phuong thirc di day va lip dit cac dudng

cap. Ngoai ra kiéu loai ti con phai dugc chon dé thoa man cac yéu cau

riéng khac vé diéu kién khi hau, dia hinh va méi trudng xung quanh noi

lap dit.

livmax trong cac biéu thurc (5-2), (5-3) 1a dong dién lau dai cuc dai di trong

duong cap dau vao cac 10 d6 cta ti. Con | ym, hodc 1y, 13 dong dinh murc

ciia 16 vao 16n nhat va cac 10 ra cta ti. Nhu vay gitra TDL va TPP vé

nguyén tic khong c6 gi khac biét. Su khac biét giita chiing thuong 1a do y

d6 ctuia nguoi thiét ké nham dam bao cac yéu cau cia viée bao vé cung tinh

linh hoat trong van hanh cta so dd cong vadi tinh kinh té clia tung du an.

5.2.2Chon ta PP va TDL

Thong thuong nguoi ta thuong chon ti phan phdi c6 so d6 nguyén ly

nhu (HV-5.3). Gom dau vao c6 mot Aptomat tong va dau ra 1a cac Aptomat
nhanh. Kiéu ti nay van hanh an toan, thao tic thuan tién xong gia thanh ciing
cao, dung trong truong hop vi tri ctia tii PP cach xa tram bién ap phan xuong.
Hodc dé giam chi phi phia diu vao cua ti PP chi c6 hé thong cau dao va cau

chi va phia dau ra ciing twong tu nhu vay.
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Cao v;‘lm ta PP

HV-5.3

Thong thuong ti dong luc thudng duoc chon chi gdm co cau dao va
cau chi nhu HV-5.4a. Trudong hop so d6 di day kiéu lién théng nguoi ta s& st
dung ti nhu so @6 HV-5.4b. Tuy nhién tuy thudc vao tinh chét cong viéc, vao
yéu cau CCD cia phy tai va kha ning kinh té cua timg xi nghiép ma céc ti
dong luc d6i khi con duoc chon gidng nhu tii phan phéi (HV-6.3) hoidc giéng
nhu cac ti cia HV-6.4 nhung tat ca cac 1 ra duoc trang bi Aptomat hodc bo

cau dao va cau chi.

i I I
PEETE REEE

HV-5.4a HV-5.4b

Dua vao tinh hinh cu thé cua thuc té ta chon :

a) T phan phdi :

-Ta phan phdi ciia phan xudng duoc lip dit 1 aptomat tong va 6
aptomat nhanh, chon loai ti ¢6 mot mat thao tdc do hang Merlin Gerin ché

tao.
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‘/w AT
| | | | | |
A 1)1 )1 )1 )1 )1 )1 A,
Hinh 5.5. So' d6 tii phan phoi
- Chon aptomat tong :  Chon theo dong 1am viéc lau dai

oy Sw 14242
dmAT =— "lvmax \/g.Udm \/§0,38

Chon aptomat téng loai NS250N ¢6 I4,= 250A.

= 216,38(A)

- Aptomat dau nguén dat tai tram bién ap phan xudéng duoc chon nhu

aptomat tong loai NS250N

- Chon aptomat nhanh: Dé dong bo ta chon cung mdt loai aptomat cho

cac nhanh va chi can chon cho nhanh c6 dong lam viéc 16n nhét.
1 Chon aptomat loai NS225E ¢6 I4,,=225A.

- Bang thong sb k¥ thuat cta cac aptomat

Loai Sd cue U,V lgn A lg n, KA
NS250N 3 690 250 8
NS225N 3 500 225 75

b) Tu dong luc.

Chon tu dong lyc dau vao cé dat cau dao- cau chi va cé 8 dau ra, tu co

mot mit thao tic do SIEMEN ché tao.
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CDT

CCT

L

Hinh 5.6. So' @b ti dong luc
- Piéu kién chung cho tat ca céc loai cau chi 1a: Ty > Iy,
- Chon cau chi cho phu tai khéng phai dong co
lac 2liv.max
- Chon cau chi cho phu tai dong co :
+ CAu chi nhanh cép dién cho 1 dong co, chon theo 2 diéu kién:

+1 2>1I
dc dm.D

+1 > mm  dm.D

dc o
+ Cau chi nhanh cép dién cho 2 hodc 3 dong co, chon theo 2 diéu kién:

+14 21

dm.Di
n-1
I mm.max + Z I dm.Di 'ksdi
1
+14 2
o

- Céu chi téng (CCT) cép dién cho ca nhém dong co, chon theo 3 diéu

kién :

+1 =1

dc tt.nhom

I +(I kI )

+] > _mm.max tt.nhom sd” dm.D

dc o
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+ Piéu kién chon loc Iy ctia cau chi phai 16n hon it nhét 2 cép S0 vO1 Iy
ctia cau chi nhanh 16n nhat.
Trong do :
+ litnhom : dOng tinh toan ctia nhém phu tai
+ lgc : dong chay cta cau chi
+ lgmp dOng dinh mirc cua dong co
+ Ky : hé s6 mé may .
+ lnmmax : dong mé may 16n nhat
+ K : hé s st dung
+ o : Hé s tinh toan, phu thudc dac diém cua mang.
- Pbi v6i dong co khong dong bo thi Kpm=5+7
- Cac méy cong cu coi khoi dong khong tai 14y a=2,5 , may bién ap han
khai dong co tai 14y a=1,6
] Chon cau chi cho ti PL1 (nhém 1)
- Cau chi bao vé cho may cua kiéu dai 1 kW:
oo =1, =2,53A
|4 = 2,93.5 =5,06A

Chon I4. =30A
- Céu chi bao vé khoan ban 0,65 kW :
I, =1, =164A
164.5
|, >—"——=33A

Chon I4. =30A

- Cau chi bao vé cho may mai tho 2,8 kw
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I, =1, =7,09A
7,09.5

> =1418A

dc

Chon I4.= 30A
- Cau chi bao vé cho méay khoan dimg 2,8 kW :
loe =14, =7,09A
7,09.5
e = > =1418A

Chon I4= 30A
- Cau chi bao vé may mai ngang 4,5 kW:
le = 1,, =1139A
) D
le =2—=22,79A
2,5

Chon I3;=30A
- Cau chi bao vé cho may xoc 2,8 kw

|, =1, =7,09A
7,09.5

> =1418A

Idc

Chon I4= 30A
- Cau chi bao vé cho may mai tron van nang 2,8 kw:

I, =1, =7,09A

1, > 0990 _1418A

Chon I4.= 30A

- Aptomat téng cho ti PL1
~kw lge = lihom = 20,17 A

Chon loai aptomat NC100H.
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- Cac ti dong luc khéc tinh chon Ig cau chi twong tu , két qua dugc ghi
trong bang 5-3 (& trang sau)
5.3. CHON CAP CHO MANG PHAN XUONG.

5.3.1. Chon cap tir tram bién ap dén phan xuéng

- Theo diéu kién phat nong:

Khe-lep = lipx (1)

- Cap duogc bao vé bang aptomat.

kd

<o

he™ cp
Trong do6 :
+ Ky : hé sb hiéu chinh theo nhiét do moi truong dat cap va sb duong
cap dat song song
+ liq : dong khéi dong cia bd phan cat mach dién.
+o=1,5 : d6i voi khoi dong nhiét .
a=4,5 : dbi voi khoi dong dién tir .
- DONg lyq dugce chon theo dong khéi dong nhiét , Tuguier > lamaptomar - D€
an toan thuong 14y Txg nniet =1,2lam aptomat VA o =1,5.
Cap dugc bao vé bang aptomat loai NS250N ¢4 lg,= 250A, va di ting

tuyén riéng trong ham cap, K. = 1

I, 300

2 C6 lyg myie=1,2.250 = 3000 A => lp = PRETE 200(A)

=> Chon cap dong 4 13i cach dién PVC do LEN ché tao, ky hiéu 4 G 70
mm? c6 lg, = 246A.

- Kiém tra diéu kién 1: Iy > Iy px = 216,38A.

5.3.2. Chon cap tir tii phan phdi dén ti dong luc

1 Chon cép tr TPP-DL1
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- Ta ciing chon theo diéu kién (1) va (2) & trén .

Céap duoc bao vé bang aptomat loai NS225E ¢6 |y, = 225A, va di riéng
ting tuyén trong dat , Ky = 1

Pé an toan ta chon Iy, = 1,2l gm aptomat V& a0 =1,5.

=> dong khdi dong nhiét Iyg,, = 1,2.225 = 270A

la _ 270 _1g0 A

Taco: I, =
P o 15

Chon cap dong 4 18i 4G50 ¢6 I, = 192 A,

- Kiém tra diéu kién : Kne.lep = litnnom

=> | cp 2 Ittnhlom =103,59 A Cép chon thod man.

[ Chon tuong tu cac tuyén khac, két qua ghi trong bang sau :

B 5.1. Két qua chon cap tir TPP-TPL

Tuyén cép le ,A Feap ,mm? lep ,A
PP-DL1 20,17 50 192
PP-DL2 103,59 50 192
PP-DL3 14,69 50 192
PP-BL4 2476 50 192
PP-BL5 52,03 50 192

5.3.3. Chon cap tir tii ddng lwc dén tirng thiét bi
] Piéu kién chon :

I =1
hc c¢p dm

<o

K I

he” cp
Trong do:
+ Mang dong luc bao vé bang cau chi =3

+ Dong day chay Iy ctia cau chi bao vé da dugc chon ¢ trén.
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+ Tu c6 8 10 ra ,ta c6 K,=0,7

1 Chon cap cho nhom phu tai 1

- Day cap tir ti PL1 dén may cua kiéu dai 1kW:

Chon cap loai 4G2.5 1a loai cap dong 4 15i cach dién PVC do LENS ché
tao co Iy = 41A; lgc = 30A.

+ Kiém tra diéu kién :0,7 . 41 = 28,7 > 2,53 (A)

14 i I
+ Két hop voi I = 60(A) ta co: 1 > de
¢ (04

28,7 > 3—30 =10

Cac thiét bj khac va nhom khac ciing chon tuong tu, két qua ghi trong bang
Sau.
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Bang 5.2. Két qua tong hop.

Phuy tai Cau chi Day dan
Tén may o M3 ,
Pam, KW| lgm, A | Ma hi€u | lg, A hicu Fo, mm? | lgp, A
Nhom 1

May cwa kiéu dai 1 2.53 [[IH-2-100| 30 |4G25| 25 41
Khoan ban 0.65 | 1.64 |TIH-2-100| 30 4G2.5 2.5 41
May mai tho 2.8 7.09 |T1H-2-100| 30 4G2.5 2.5 41
May khoan dirng 2.8 7.09 [TIH-2-100| 30 | 4G25 2.5 41
May mai ngang 4.5 | 11.39 |T1H-2-100| 30 | 4G2.5 2.5 41
May xoc 2.8 7.09 |TIH-2-100| 30 4G2.5 2.5 41

May mai tron van nang 2.8 7.09 |IIH-2-100| 30 |4G25 2.5 41

Cong nhom 1 : 17.35 | 43.9 | NC100H | 100
Nhom 2
May phay rang 45 | 11.39 |[TIH-2-100| 50 4G2.5 2.5 41
May phay van nang 7.8 | 19.75 |TIH-2-100| 50 4G2.5 2.5 41
May tién ren 8.1 | 20.51 |T1IH-2-100| 50 4G2.5 2.5 41
May tién ren 10 25.32 |TIH-2-100| 80 4G2.5 2.5 41
May tién ren 14 | 35.45 |TIH-2-100| 80 4G4 4 53
May tién ren 45 | 11.39 |I[IH-2-100| 30 4G2.5 2.5 41
May tién ren 10 25.32 |TIH-2-100| 80 4G2.5 2.5 41
May tién ren 20 | 50.64 |T1H-2-250| 120 | 4G10 10 87
Céu truc 24.2 | 61.28 |TIH-2-250| 200 | 4G16 | 16 113
Cong nhom 2 : 103.1 |261.07| NC 125H | 125
Nhom 3
May khoan dirng 0.85 | 2.15 |IIH-2-100| 40 | 4G25 2.5 41
Ban 0.85 | 2.15 |TIH-2-100| 40 4G2.5 2.5 41
maykhoan ban 0.85 | 2.15 |IIH-2-100| 30 4G2.5 2.5 41

Bé dau cé tang nhiét 25 | 6.33 |IIH-2-100| 30 |4G25| 25 41

May cao 1 2.53 |IIH-2-100| 30 4G2.5 2.5 41
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May mai tho 2.8 | 7.09 |[IH-2-100| 30 |4G25| 25 41
May nén cat lién hop 1.7 | 4.30 |[IIH-2-100| 30 |4G25| 25 41
May mai pha 2.8 | 7.09 |[IH-2-100| 30 |4G25| 25 41
Quat 16 rén 1.5 | 3.79 |[IH-2-100| 40 |4G25| 25 41
May khoan dung 0.85 | 2.15 |IIH-2-100| 40 4G2.5 2.5 41
Cong nhém 3 : 15.7 | 39.75 | NC 100H | 100
Nhém 4
Bé& ngam dung dich kiém 3 7.59 |I1H-2-100| 30 |4G25| 25 41
Bé& ngdm nwéc néng 3 7.59 |IIH-2-100| 30 4G2.5 2.5 41
May cudn day 1.2 | 3.03 |[[1H-2-100| 30 |4G25| 25 41
May cudn day 1 2.53 [[1H-2-100| 30 |4G25| 25 41
Bé& ngam tAm cé tdng nhiét| 3 7.59 |I1H-2-100| 30 |4G25| 25 41
TG séy 3 7.59 |I1H-2-100| 30 |4G25| 25 41
May khoan ban 0.65 | 1.64 |IIH-2-100| 30 |4G25| 25 41
May mai tho 2.8 | 7.09 |[IH-2-100| 40 |4G25| 25 41
Ban th(r ngiém thiét bi dien| 7 | 17.72 |1IH-2-100| 40 |4G25| 25 41
Cong nhém 4: 24.65 | 62.41 [NC 100H | 100
Nhém 5
Bé khir ddu m& 3 7.59 |TIH-2-100| 30 |4G25| 25 41
Lo dién dé luyén khudn 5 |12.66 |ITH-2-100| 30 |4G25| 25 41
Lo dién dé niu chay babit | 10 | 25.32 |[1H-2-100| 60 |4G25| 25 41
Lo dién dé ma thiéc 3.5 | 8.86 |IIH-2-100| 60 |4G25| 25 41
Quat 16 duc déng 1.5 | 3.79 |[IIH-2-100| 30 |4G25| 25 41
May khoan ban 0.65 | 1.64 |TIH-2-100| 30 |4G25 2.5 41
May uén cac tAm méng 1.7 | 4.30 |[IIH-2-100| 30 |4G25| 25 41
M3y mai pha 2.8 | 7.09 |[IH-2-100| 30 |4G25| 25 41
may han diém 16 | 40.51 |I1H-2-100| 100 | 4G6 6 66
Chinh lwu sélénium 0.6 | 1.51 |I[TH-2-100| 30 |4G25| 25 41
Cong nhom 5: 44.75 |113.31| NC 100H | 100
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CHUONG 6.

THIET KE CHIEU SANG CHO PHAN XUONG SUA CHUA
CO KHi

61. NGUYEN TAC VA TIEU CHUAN CHIEU SANG.

6.1.1.Yéu cau doi véi chiéu sang

Trong cong nghiép ciing nhu trong cong tac va doi sdng, anh sang nhan
tao rat can thiét, no thay thé va bo sung cho anh sang thién nhién. Viéc chiéu
sang anh huong tru tiép dén ning suat lao dong va stc khoé ciia nguoi lao
dong trong cong tac cling nhu trong sinh hoat. Vi vy chiéu sang phai dam
bao cac yéu cau toi thiéu nhat dinh, cic yéu cau nay duge xem nhu tiéu chuan
chat luong anh sang, 1 nguyén tac dé dinh ra tiéu chuan va thiét ké chiéu
sang.

- Pam bao d6 chiéu sang du va 6n dinh.

+ Nguyén nhan lam anh sang dao dong la sy dao dong cua dién ap, vi
vy tiéu chuin quy dinh dién ap chi dugc dao dong véi AUcs = + 2,5% Ugn.
Trong xi nghiép nguyén nhan gay ra dao dong la ché do lam viéc khong déu
cua may cong cu.

+ Mot nguyén nhan khac 1am anh sang dao dong la sy rung dong co hoc
cua den dién cho nén den phai dugc gilr cd dinh.

- Quang thong phan bd déu trén toan mat chiéu sang (mit cong tac).

+ Khong c6 cac mién ¢ d6 chénh léch qua 16n vé do sang, khong cé cac
bong ti qua, dic biét 1a cac bong tdi di dong. Su chénh léch do chiéu sang
1am mat ludn phai diéu tiét dé thich nghi do d6 chong moi mét, cac bong tdi di

dong dé gay ra tai nan lao dong.
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- Khéng c6 4nh sang choi trong vung nhin ctia mit, 1am mét chong moi
va khoé diéu tiét, néu anh sang chéi qua sé gy ra hiéu tng Pukin hodc mu.

Nguyén nhan ctia anh sang choéi co thé 13: ngudn sang co day toc 1on 16
ra ngodi, co cac vat phan xa manh. Ngudn sang chép chay, dé han ché anh
sang choi c6 thé dung anh sang gian tiép, goc bao vé thich hop, bong dén mo.

6.1.2. Tiéu chuén chiéu sing

Tiéu chuan chiéu sang quy dinh d6 chiéu sang tdi thiéu cho cac noi, cac
loai cong tac khac nhau. Tiéu chuan duoc xay dung trén co s& cin nhic vé
kinh té, k¥ thuat nham bao dam vira du cac yéu cau da néu, do chiéu sang t6i
thiéu dugc quy dinh cin cr vao cac yéu cau sau:

- Kich thuéc cua vat nhin khi [am viéc va khoang cach ctia no toi mat,
hai yéu t6 nay duoc thé hién thong qua hé s6 K :

K=alb

a : kich thudc vat nhin

b : khoang cach tir vt nhin toi mat

Néu K cang nho thi d6 chiéu sang cang phai 16n

- Mitc d6 tuong phan gitta vt nhin va nén. Néu do twong phan cang nho
thi cang kho nhin, do d6 néu d6 tuwong phan nho thi doi hoi do chiéu sang 1on.

- Hé sb phan xa cua vat nhin va nén, néu hé sb phan xa 16n thi do chiéu
sang can nho.

- Cuong do lam viéc cua mét, phu thudc vao dac diém riéng bi¢t cua
timg cong tac. Néu cong tac doi hoi tap trung thi gidc thi doi hoi do chiéu
séng cao.

Ngoai cac yéu t6 trén khi quy dinh cac quy dinh chiéu sang con xét dén
cac yéu t6 riéng biét khac nhu su ¢ mit cua cac vt d& gdy nguy hiém trong

dién cong tac, sy c6 mat cua cac thiét bi ty chiéu sang ...
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6.2. HE THONG CHIEU SANG.

C6 hai hé thdng chiéu sang chung va chiéu sang két hop gitra chiéu sang
chung va chiéu sang bd phan.

- Chiéu sang chung 1a hé théng chiéu sdng ma toan bd mat cong tac dugc
chiéu sang bang dén chung.

+ Uu diém 1a mat cong tac dugc chiéu sang déu hop véi thi gide, mat
khac c6 thé dung cong suat don vi 16n, hiéu suét sir dung cao .

+ Nhuogc diém 1a 1ang phi dién ning va chi chiéu sang dugc mot phia tir
den toi.

- Chiéu sang két hop 1a hé thdng chiéu sang trong d6 mot phan anh sang
chiéu chung, phan con lai chiéu riéng cho noi cong tac.

+ Uu diém 1a d chiéu sang & noi cong tic dugc nang cao do chiéu sang
bd phan, c6 thé diéu khién quang théng theo hudng can thiét va co thé tit cac
chiéu sang bo phan khi khong can thiét do d6 tiét kiém dién.

6.3. CAC LOAI VA CHE PQ CHIEU SANG.

6.3.1. Cac loai chiéu sang

C6 hai logi chiéu sdng

- Chiéu 1am viéc dam bao du anh sang can thiét & noi lam viéc va trén
pham nha may.

- Chiéu sang su c6 dam bao luong anh sang tdi thiéu khi mét anh sang
lam viéc, hé théng chiéu sang su ¢ can thiét dé kéo dai thoi gian lam viéc
ctia cong nhan van hanh va dam bao an toan cho nguoi rat ra khéi phong san
Xuat.

6.3.2 Ché a9 chiéu sang

- Chiéu sang truc tiép, toan by anh sang dugc chuyén truc tiép dén mat

thao tac.
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- Chi€u sang nua truc ti€p, phan 16n anh sang chuyén truc ti€ép vao mat

thao tac, phan con lai chi€u sang gian tiép.

- Chiéu sang nura gian ti€p, phan 16n anh sadng chiéu gin ti€ép vao mat

cong tac, phan con lai chiéu truc tiép

- Chiéu sang gian tiép, toan bo anh sang duoc chiéu gian tiép vao mait
cong tac. Chiéu sang truc tiép c6 hiéu qua cao nhét, kinh té nhat nhung dé co
d6 chiéu sang déu deén phai treo cao, dé sinh anh sang choi. Cac ché d6 chiéu
sang con lai hiéu suét thdp vi mot phan anh sang bi hdp thu nén thudong dugc
dung trong khu vuc hanh chinh, sinh hoat, con ddi v&i phan xudng sira chira

co khi ta dung ché @6 chiéu sang truc tiép.
6.4. CHON HE THONG VA PEN CHIEU SANG.

6.4.1 Chon hé thong chiéu sang

Viéc chon hé thong chiéu sang phai dam bao cac yéu cau chiéu sang va
vu diém cta hé théng chiéu sang .

- H¢ thong chi€u sang chung: khi yéu cau dam bao do sang dong déu trén
mat bang san xuat, khong doi hoi cuong do thi giac cao va lau, khong thay doi
hudng chiéu trong qué trinh cong tac.

- H¢ thong chi€u sang cuc bo: khi nhitng noi1 ma cadc bd mat cong tac
khac nhau yéu cau dg chiéu sdng khac nhau va dugc chia thanh tirng nhém &
cac khu vuc khac nhau trén mat cong tac.

- H¢ thong chiéu sang két hop: khi nhitng noi thi giac can phai lam viéc
chinh xac, noi ma cac thiét bi can chiéu sang mat phang nghiéng va khong tao
ra cac bong to1 sau.

Vay doi voi phan xudng stra chita co khi doi hoi do chinh xac cao trong

qua trinh lam viéc nén ta chon hé thdng chiéu sang két hop.
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6.4.2. Chon loai dén chiéu sing
Thuong dung hai loai deén sau :
+ Béng dén soi dbt

+ Bong dén huynh quang.

Céac phan xudng san xuat it dung dén tuyp, thuong dung dén soi dét, vi
dén tuyp nhay voi tan s6 f= 50Hz gy ra 4o giac khong quay dbi voi cac dong
co khong ddéng bo, nguy hiém cho ngudi van hanh may, dé gay tai nan lao

dong, ta dung dén soi dbt cho phan xudng stra chita co khi.
6.5. XAC PINH SO LUQNG VA DUNG LUQNG BONG DPEN.
6.5.1. Cac phwong phap tinh

- Phuong phép diém: bé qua quang thong phan xa, thudng dé tinh toan
cho nhiing noi: chiéu sang ngoai troi, chiéu sang 16i di, nhimng noi ¢ phan xa

thap nhu ham 10, bén cang, dudng di....

- Phuong phap quang thong: tinh dén sy phan xa anh sang, thudong dung

cho truong hop chiéu sang trong nha va hoi trudng....

6.5.2. Phwong phap hé so sir dung quang thong

@1 - Chi s6 hinh dang cua phong:

~ al.b1

- Ksaqr: HE s6 str dung quang thong, tra bang theo cac hé s6 phan xa cla
tuong, nén, tran va loai dén, hinh dang....

Mat khac K lai duge tra ¢ bang theo: [PL VIII1: TKCCD trang 324]

Ksdqgt = f (P s Pty Puins @, loai dén)

[Phy luc VIIIL.1. : TKCCD trang 324]
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¢

— _h.ich
sd.qt ¢
z

+ dnich = Ew.S.Kyyr : quang thong hiru ich
Trong do :

Et : d0 roi trung binh

S :dién tich chiéu sang

Kgy : hé sb dir trit, tra bang theo tinh chat ciia méi trudng (bang B5.2.

trang 124: TKCD)
+ Oseieden = Po.11 : quang thong tong cuia cac dén.
n :sod dén
¢o : quang thong cua dén

Enin:d0 1oi tiéu chuan, chon theo loai hinh cong viéc (B5.3 trang 135:

TKCD)
Z :hé sb tinh toan, tra bang theo ti s6 L/H (Bang 5-1 trang 134: TKCD)
H :d0 cao treo dén

L :khoang céch giira cac den

Emin
1 Ep= =
+ D0 cao treo dén H so v&i mit thiét bi 1am viéc
H=h-h;-h;
h : chiéu cao nha xuong.
h;: khoang cach tu tran dén bong dén hy; = 0,5 +0,7m

h, : 30 cao mat ban lam viéc h, = 0,7+1m
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h,

v 7
_ab
~ H(a+b)

+ 0 : chi s6 cua phong kich thudc a.b

+ O, Pusongr Pusins Prin © tra bang tim ra hé s6 st dung quang thong Ky q

Vaytaco:
K _ Emin.S.Kd.tr _ (I)huﬂ
sd.qt
Z°¢2 ¢Zmax
E  SK E S.13
¢ — __ min dtr _ tb
s =
sdqt” sd.qt

+ Chon loai dén c6 cong suét dén Py, quang thdng ¢g

s
b

S6 luong bong dén :n =

Cong suét chiéu sang téng : Pes =Nn.Py

6.6. TINH TOAN CHIEU SANG CHO PXSCCK.

- Vi la xuong san xuét, du dinh dung den soi ddt. Chon dd roi E =30 Ix

- Can cu vao tran nha cao 4,5m, mat cong tac h2 = 0,8m, do cao treo deén cach

tran 0,7m.

- H=45-08-0,7=3m
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- Tra bang vdi deén soi dot, bong van nang c¢6 L/H = 1,8, x4c dinh duogc

khoang céach gitra cac dén.

L=18H=54m
- Can clr vao bé rong xuong (20m) chon L = 5m.
- L4y hé s phan xa cua tuong : Prrong = 0% tuong mg mau vang.
- LAy hé sb phan xa clia trin  : pya, = 70% tuong ing mau tring.
- Chi s6 hinh dang cta phong.

~ab 5520
H.€+b) ~ 3.(55+20)

% 4,88

TU Pruongs Pirins Prén VA @1 tra bang PL-VIII [gt: TKCCP] duge Kg=0,51

- Phong it khéi bui, tro, md hong liy Kqy = 1,3

- Loai hinh phan xudéng co khi chinh xac: léy Emin = 30Ix [bang 5.3 -
TKCD]

- Chon hé sb tinh toan Z=1,2

E,..SK, 30.55.20.13
. _ Emi _ — 70098 (Im
Taco:r fx =" 1,2.0,51 (Im)

- Dung dén soi d6t, c6 Py = 200W, ¢ = 2528 Im [bang 5.5 - TKCD]

70098
= S luong bong den n= ¢z - 2528 - 27’7
' ¢0
0 Tir hé s6 L va sb luong bong ta bd tri 1am 4 diy, cach nhau

5m,cach tudng 2,5m theo chiéu rong ctia xuéng. chon 28 bong mdi diy 7

bong cach nhau 6,5m, cach tudng 4,75m theo chiéu dai cia xudng.

~ Trong 2 phong sinh hoat, ta dit thém 2 bong loai 100W. Viy tong

cong suat toan xuong la:
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P.s = 28 bong x 200W + 2 béng x 100W = 5,8kw

6.6.1. Thiét ké mang dién chiéu sang:
Pit riéng mot ti chiéu sang canh cira ra vao lay dién tir ta PP ctia xuong. T
gdm mot aptdmat tong 3 pha va 8 aptomat nhanh 1 pha, 7 ap t6 mat mdi ap
tomat cip dién cho 4 bong dén loai 200W va 1 aptomat cap dién cho 2 bong
dén loai 100W.

P, 58
* J3u,, 03843

Chon céap dong, 4 15i, vo PVC, do LENS san xuat; ¢ I,,=66A — 4G6

| 8,8(A)

b. Chon 4p tdmat tong: 50A, 3 pha cta Dai loan, TO-50EC-50A.

c¢. Chon ap tomat nhanh:

Céc ap tomat nhanh chon gidng nhau, mdi ap tdmat cap dién cho 4 bong
loai 200W va mdt ap tdmat cap dién cho 6 bong loai 100W. Dong qua ap
tomat (1 pha).

I =402

n

=3,64A

Chon 7 &p tomat 1 pha, I, = 10A do Pai Loan ché tao.
10 QCE - 10A

d. Chon day dan tir 4p tdmat nhanh dén cum 4 va 6 dén.

Chon day dong boc, tiét dién 2,5mm? — M (2. 2,5) ¢6 I, = 27A.
p

e. Kiém tra diéu kién chon day két hop véi 4p tomat.

- Kiém tra cap 4G6 hé s6 hiéu chinh k =1.

66A > L _ 12550 _ 4 o)
15 15

- Kiém tra ddy 2,5mm®
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2TA > 1,25.10

=8,33A

b

o. Kiém tra do 1éch dién ap:

Vi dudng day ngan, cac day déu dugc chon vuot cip khong can kiém tra

sut ap.
|
TPP .
NONON NN N
. | |
4G6
. TO-50EC-50A
e ] ]
\‘ \‘\‘ \‘ \‘ N \‘\‘ 8 x QCE-10A
8XxM(2x25)
R— & gj
X &
&
K- K- Q- & &

Hinh 6.1. So' d6 nguyén ly mang chiéu saing PXSCCK
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el
&) & ) &
®7
) ) &)

Hinh 6.2. So' @0 mit bing mang chiéu sing PXSCCK
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KET LUAN

Do an nay ctia em thuc hién dya trén co sé nghién ctru tim hiéu thiét ké
hé thdng mang dién cong nghiép mang. Thong qua dé tai thiét ké hé thong
cung cép dién da thuc su gitp em hiéu biét 15 rang hon vé nhimg gi em da
dugc hoc trong sudt thoi gian qua.

Dbi v6i em, ban dd an thuc sy phu hop véi nhitng kién thirc em d tich
lity duoc khi hoc nganh thiét ké hé théng cung cap mang dién. Do trinh d6
cling nhu kha nang nhén thuc c¢6 han, cong véi viéc thiéu thdn trong tai liéu
tham khao va thoi gian nghién ctru, tim hiéu dé tai con han ché nén du di cb
rat cb gang nhung chic rang ban d6 an con nhiéu thiéu s6t. Em mong cac thay
c0 cham trudc va nhan duogc su chi bao tan tinh cta cac thﬁy c6 dé c6 thé hiéu
hon va tiép can gan hon véi cac cong nghé mai.

Em xin chan thanh cam on thay gido Th.S Nguyén Pirc Minh di huéng
dan va gitip d& em hoan thanh ban do 4n nay. Pong thoi em ciing xin cam on
tat ca cac thay c6 da day dd em trong nhitng nim hoc vira qua, nhd céac thay
c6 em moi c6 dugc nhimng kién thirc nhu ngay hom nay. D6 chinh 13 nhimng
kién thirc co ban giap em thuc hién t6t nhiém vu tot nghiép va la nén tang cho

cong viéc sau nay cua em

Em xin chan thanh cam on !

Hai Phong, ngay 10 thang 07 nam 2011

Sinh vién thuc hién

Lé Van Tién
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